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ENCINEERING NEWS. 

RAILWAY EARNINGS FOR THE MONTH OF FEBRU- 
ARY, according tostatistics collected by Bradstreet’s, 
show a most favorable increase over the correspond- 
ing month of 1889. The total earnings of 135 
companies, as reported, aggregated $28,985,530, as 
against $25,837,195 last year, on a total mileage of 
76,733 miles, a gain of 12 per cent. in earnings, and 
2.4 per cent, in mileage. The most valuable feature 
of the table published is the large percentage of in- 
crease shown by the Southwestern roads, 21 per 
cent. Of this group the Atchison, Topeka & Santa 
Fé shows the largest gain, over 20 per cent., a fact 
of interest, considering the present financial con- 
dition of the company. The Pacific roads show the 
smallest increase, 6 per cent., and the Granger, 
Southern, Central Western, and Trunk lines with 
gains of 15, 13, 10, and 8.5 per cent. respectively. 


THE TOTAL GROSS EARNINGS OF 135 RAILWAYS 
for the first two months of the present year aggre- 
gate $60,020,679, a gain of 13 per cent. over the same 
period of last year. Only 30 of the 135 roads reported 
show decreases in gross earnings and these generally 
of small amounts. Taken altogether the situation 
of the transportation business is remarkably fa- 
vorable. 


A DEPRESSED ROAD ON ATLANTIC AVENUE IN 
BROOKLYN is the solution of the rapid transit prob- 
lem in that city. The Rapid Transit Commission 
has adopted a resolution to that effect and ordered 
its engineer to prepare plans and specifications for 
the structure by March 21. The main line is to be 
a two-track railway from South Ferry to the city 
line at Queens Co., with a two-track connection 
with the Manhattan Beach road at East New York, 
a two-track branch to the freight yard at Carlton 
Ave. and Pacific St., and single-track sidings 
at East New York. Leaving out the artistic side of 
the question, the wisdom of this decision is evi- 
dent both from the advantage such a structure will 
have over a four-track elevated road in respect to 


the value of the abutting property and the cost of 
maintenance. 


CAST STEEL TIRES have been under test for some 
time on the Austrian State railways. For the trial 
a locomotive was fitted with three Krupp cracible 
cast-steel tires on one side and three tires of Martin 
steel on the other. After two years running, meas- 
urements were made showing an average wear on 
the Krupp tire of 10 m. m. (0.39 in.), while the 
Martin steel had worn dawn 14 m. m. (0.55 in.), 


THE THOMSON ELECTRIC WELDING PROCESS has 
been investigated by a board of naval officers 
appointed by the Secretary of the Navy on Jan. 9. 
The board finds that the process renders it possible | 
practically, to weld wrought iron, cast iron, brass 
and copper rods, from the size of the smallest elec- 
trical conductors in use for distributing purposes to 
rods 2!¢ ins. diameter; and to weld pipes of larger 
sizes ; to weld dissimilar metals and pieces of differ- 
ent forms of cross section ; to join, by welding, the 
ends of wire cables, and to form welded rings of 
small or large diameter. The proéess itself has been- 
fully described in this journal; but it is interesting 
to note the uses it can be put to in the navy, ashore 
and afloat. The board reports:— 

“The following may be mentioned as a few of the 
many applications that would result on shipboard: 
For welding broken pump piston-rods, valve stems, 
etc.; for joining wires of iron, copper or other metals 
or bars of the same, of similar or different shapes or 
sections; for making joints at angles with bars (T or 
Y joints); for mending chain and wire rope; for con, 
structing or joining, end to end, pipe of all kinds, 
and of large or small diameter; working or joining 
lead pipe; welding T-connections or elbows into 
lines of piping; welding safe ends to boiler tubes; re- 
pairing boiler tubes; welding eye-rings, and welding 
these again to bolts or bars; repairing cutting and 
boring tools without hurting their temper; length- 
ening or shortening rods.or bars; repairing broken 
cast-iron pieces of machinery or broken cast-iron or 
cast-brass fittings; welding copper electric mains. 

“ This system of welding thus renders easy many 
operations in the working of metals which with the 
forge and smith have heretofore been considered im- 
possible. 
~ “Tt is the unanimous opinion of the Board that in 
the present day of ships constructed almost entirely 
of metal, and in which every fitting possible is 
made of metal, such asystem as that which has 
been investigated by us becomes not only desirable, 
but a means to economy of expense, time and labor, 
and would add to the efficiency of the vessel under 
any condition of service. 

“This system of welding occupies a position of its 
own; it is able to do not only a large part of the 
work of the forge now in use, but is capable of 
doing much work that was hitherto considered 
impossible. By its use, the large accumulation of 
now almost worthless boiler tubes stored at the 
navy yards could be made fit for service: and the 
quantity of spare tubes and of many other stores 
now carried by ships could be reduced. 

** As the classes of work at naval stations and on 
shipboard differ materially, the welders designed 
for use in the two places should be constructed for 
the work that will be required of them; those for 
use on board ship being especially designed with a 
view to lightness, compactness and adaptability to 
general work.” 

This report was signed by Gommander GrorceE A. 
Converse, U. S. N.,£A.S. GREENE, U. S. N., Asst. 
Naval Constructor S. W. ARMisTEAD, U.S. N., and 
Ensign GILBERT WILKs, U.S. N. 
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THE HUNTINGTON ELECTRIC SEARCH LIGHT is 
being experimented with in San Francisco harbor, 
The search-light used on war ships is usually a very 
heavy apparatus, weighing about 1,000 Ibs., and cost- 
ing about $10,000 as made in France. This Hunting- 
ton light weighs about 130 lbs., is of 4,000 candle- 
power, and costs $350. One man can easily handle 
it, and the light is concentrated in parallel rays, 
instead of being diffused over a wide area as in the 
war lights. At the distance of half a mile ona 
dark, clear night buoys could be plainly seen and 
every rope in the rigging ofa sbip. It is claimed 
that the light will penetrate the thickest fog suffi- 
ciently to prevent collisions; when turned vertically 
a column of light *% mile high is produced, visible 
on dark, clear nights many miles away, and visible 
in the thickest fog at 1¢ mile distant. 


A NEW ELECTRIC BRAKE, brought out by two Lon- 
don electricians, consists of two iron disks, one fitted 
to the inside of the car wheel the other sliding on the 
axle,but secured so that it cannot revolve. The second 
disk contains 2 powerful magnetic coil, which draws 
it to the other disk when the electric current is 
turned on, the adhesion causing the wheel to cease 
its revolution. In trials of this brake on English 





roads a car running 42 miles an hour is said to have 
been brought to a standstil! in 150 yds., and one 
traveling 30 miles an hour on a slippery track was 
stopped in 60 yds. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was the derailment, on March 12, of a passenger 
train on the Canadian Pacific Ry., near Graham's 
Station, 13 miles from Pembroke, Ont. The accident 
is said to have been gaused by the spreading of the 
rails. The train consisted of baggage, dining, Pull 
man and passenger cars; the engine and tender re- 
mained on the track, but all the cars went down a 
25-foot bank. The wreck caught fire, and the din- 
ing car and Pullman car were partly burned, but 
the flames were extinguished with snow. About 15 
persons were injured, some seriously. The train is 
said to have been running at about 30 miles an hour. 

—A large rock rolled down on the track of the 
Central Ohio division of the Baltimore & Ohio R. 
R., at Black Head, O., March 14, and threw the 
Chicago express from the track. The fireman was 
killed and about seven persons injured, three seri 
ously.——A rear collision occurred March 14 on the 
Chesapeake & Ohio R. R.. near Ronceverte, W. Va. 
A local freight train ran into the rear of a through 
freight, which had broken in two and come toa 
stand-still. The caboose and several cars of the 
through freight were piled up on each other and 
took fire. The engine driver, fireman and front 
brakeman were injured, though not seriously. The 
accident was, it is said, due to the carelessness of 
the flagman, who was not far enough from his train 
to give the local train time to stop.——aAt 
Lavalle, Wis., on the Chicago & Northwest- 
ern R. R., a collision occurred March 19. A pas- 
senger train was being switched onto a side track, 
when a through passenger train ran into it, wreck- 
ing two cars; five or six persons were injured. 


BRIDGE AND TRESTLE ACCIDENTS are reported as 
follows: On March 15 one span of the old wooden 
bridge at Glens Falls, N. Y., gave way while work- 
men were engaged in preparing for the erection of 
an iron bridge. The following account is from a 
local paper sent us by a correspondent: ‘‘The string- 
ers and framework for the iron bridge had been laid 
from the South Glens Falls side of the river to the 
central pier on the ‘island.’ On March 14 the work- 
men began tearing away the west side, or lattice 
work, of the wooden bridge preparatory to continu 
ing the laying of the stringers for the iron work 
across the north channel of the stream. The inten- 
tion was to next take down the lattice work com- 
prising the east side. The floor of the old wooden 
bridge, a Towne lattice, was to be left in position, 
and posts had been placed underneath to sustain 
the weight of iron which it was proposed to put 
upon it. The men had almost cut away that 
portion of the lattice work side which fastened 
it to the floor timbers, and were preparing to push 
it over into the gulf, when, without a moment's 
warning, it toppled over. As the lattice work side 
fell it swung under the bridge, knocking away the 
temporary trusses. At the same time the force of 
the impact threw the floor timbers from their foun- 
dation. Then the east side fell over and went down 
with the bottom, carrying the men with it.” Two 
men were killed. The coroner’s jury censured the 
contractors for not using more caution in removing 
the bridge.——A trestle on the Houston & Texas 
Central R. R., near Corsicana, Tex., gave way March 
9; a train was flagged in time.——A trestle on the 
Georgia Pacific R. R., near Birmingham, Ala., gave 
way under a freight train March 13. Twelve cars 
went down; the stove in the caboose set fire to the 
wreck, and the cars and trestle were burned. The 
accident is said to have been caused by a derailed 
freight car.——A long iron bridge over Pierre Creek, 
on the Natchez, Jackson & Columbus R. R., be. 
tween Jackson and MHarristown, Miss., was 
washed away by the flood March 13.——A 
drawbridge accident occurred March 19 at New- 
buryport, Mass., on the Boston  & Maine 
R. R. Owing to a snowstorm the engineer of 
a freight train did not see that tle gates on the 
drawbridge over the Merrimac River were closed, 
until he was nearly upon the bridge. He could not 
stop the train owing to the slippery rails and down 
grade. The draw tenders who were swinging the draw 
saw the train coming. They succeeded in getting 
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the draw to within 3 ft. of the closing point, when 
the train came on and reached the middle of the 
bridge before stopping. The engine and a car were 
derailed on the draw. Apparently this draw was 
not protected by signals or proper safety appliances. 


A SERIOUS LANDSLIDE occurred March 15 on the 
west side of Warren's Hill, Troy, N. Y. It swept 
away two houses and damaged several others. Two 
persons were killed and 3 were injured. Further 
slides are expected. In 1836 a landslide occurred 
at almost exactly the same place. In 1837, 2 lives 
were sacrificed by ancther landslide on Warren Hill, 
and 16 horses were crushed. In 1841, a third and 
fourth landslide followed. In 1843 10 buildings were 
destroyed and 15 persons killed. The last slide pre- 
vious to the one of March 15 destroyed St. Peter's 
College, upon which $12,000 had been expended. 


THE MISSISSIPPI FLOODS continue and the rupture 
of levees grows more frequent and alarming. One 
of the last serious breaks is at Pecan Grove, near 
Vicksburg, where there is a crevasse over 1,000 ft. 
wide. The New Orleans Times-Democrat says that 
the water will flood one-fourth of East Carroll 
parish, a part of Tensas and the greater part of 
Madison. The crevasse at Convent Point, above 
New Orleans, is 350 ft. wide and the railroad is carried 
away for some distance; the flood reaches to College 
Point, 5 miles below. At New Orleans, where the 
tlood was the highest on record, the river has fallen 
one inch below the high-water mark of March 15. The 
new levees in the Greenville district in Mississippi, 
under the charge of Maj. STARLING, are reported all 
safe on March 16. So far the Pecan Grove crevasse 
is the most serious that could have happened. The 
Louisiana Lottery Co. offered $100,000 to the State 
for levee protection, but the governor refused the 
gift. Not tobe beaten in this bit of generosity, 
mixed with self-interest, the president of the Lot- 
tery Co. now offers the money to the several 
parishes threatened and suffering, and it will doubt- 
less be acccepted. 

THE FLOOD WATERS of the Ohio, Mississippi, and 
other Western rivers are said to be subsiding slowly. 
Large tracts of land have been flooded, and much 
damage has been done to plantations as well as in 
the cities. In Louisiana much labor and money have 
been spent in strengthening and repairing the 
levees, but several breaks have occurred. The Mis 
sissippi Levee Commission has allotted $50,000 for 
levee protection. 

Tar CHESAPEAKE & Onto CANAL, under its lease 
to the Cumberland & Washington R. R. Co., will 
pay to the State a rental of $15,000 annually. The 
total price paid for the lease was about $1,400,000, 
which ineclides paying off $600,000 of the bonds of 
1878, labor claims cf $70,000, a judgment of $30,000, 
and 25 per cent. of the preferred construction bonds 
of 1844, amounting to about $425,000. The Baltimore 
& Ohio R. R. was, of course, the bitter opponent 
of the new company, as it furnished a rival road, 
with a short route from the coal fields. The pro- 
jectors of the Cumberland & Washington R. R. are 
men of large capital and are determined to build a 
competing line to the Baltimore & Ohio. The fact 
that the Drum Point or Southern Maryland R. R. 
has received additional charter privileges, and pro- 
poses to extend its line toward Washington, 
gives color to recent reports that this 
company will join hands with the Cumber- 
land & Washington Co. The former company 
has splendid deep-water terminals at Drum Point 
on Chesapeake Bay, and is six hours nearer the 
ocean than Baltimore. The Cumberland & Wash- 
ington Co. could thus have a continuous line from 
the coal fields to deep water. The West Virginia 
Central is also reported to be in the scheme. A con- 
nection with the Cumberland & Washington 
would certainly be advantageous to the West Vir- 
ginia Co, 

Tuer St. LAWRENCE CANALS, says Sir JNO. Mac- 
DONALD, shall be deepened to 14 ft. within the next 
three years, “to accommodate the largest class of 
U.S, steamers, and to bring to Canadian waters and 
ports the greater part of the heavy traffic of grain 
and produce from the West and coal from the 
East.” 
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Tank Locomotive.— Metropolitan District Rail- 
way (England). 


The English engine which we illustrate this week, 
is one of a class used for local service. Like the ex- 
press engine illustrated in ENGINEERING NEws, 
Feb. 22, it is in general similar to the American 
cight-wheel type, with its outside cylinders, leading 
truck, equalizing levers, etc. It has, however, the 
ordinary English plate frames, while the arrange- 
ment of the inclined cylinders and the short wheel 
base of the truck are decidedly non-American. The 
Metropolitan District Ry. is a city and suburban 
system, the city portion being one of the under- 
groand lines. While running in the tunnel the ex- 
haust is usually turned into the tank, surplus steam 
escaping through the arched pipe, in front of the 
weather-board. 

The absence of a cab is a very objectionable 
feature, a relic of the days when it was considered 
that a man would be more alert and attentive to his 
duties if subjected to various discomforts, than if 
sheltered from the weather. It is a strange sight 
to Americans to see engine drivers and firemen 
standing at their posts, muffled up in coats and 
wraps to protect themselves from the rain or snow, 
against which the weather-board is little or no pro- 
tection. On many other suburban lines, and on anum- 
ber of main lines, fairly comfortable cabs are now pro- 
vided, but in no case, as far as we know, has the 
American cab been introduced. Most of the English 
cabs are open at the back or sides, and have no doors 
for these openings, so that the cab is cold and 
draughty. 

The engines were originally designed by Sir JoHN 
Fow Ler, M. Inst. C. E., and but few alterations and 
improvements have been introduced, the perform. 
ance having been very satisfactory. All the engines 
have been built by Beyer, Peacock & Co., of Man- 
chester. The illustration and particulars are taken 
from The Engineer, May 17, 1889. 

The cylinders are 17 x 24 in.; 


ins. diameter. The tractive force is therefore 


driving wheels, 69 
17? x 24 
69 
= 100 lbs. for each pound of effective pressure per 

square inch in the cylinder. 

The throttle consists of a gun-metal slide work. 
ing vertically over three ports in the end of the 
cast-iron steam pipe in the dome. The reversing 
and expansion gear is worked by a lever on the left 
hand side of the foot-plate, having a sector with 17 
notches. The boiler is fed by two pumps worked by 
eccentrics on the driving axle. There is one No. 8 
Gresham injector, but this is little used when run. 
ning in consequence of the usual high temperature 
of the feed-water through the condensation of the ex- 
haust steam. When the engine is running in the 
tunnels, the exhaust is carried into the tanks 
through twocopper pipes. The tanks have discharge 
valves under the foot plate, and steam-tight screwed 
manhole covery, The escape pipes for the tanks are 
of copper, 6-ins."diameter: they are arched to meet 
ina 94¢ in. mouthpiece over th: fire box. The engine 

provided with the Westinghouse non-automatic 
brake, the air-pump being placed against the 
boiler in front of the tank on the left hand side, and 
the air reservoir being under the coal bunker. 

These engines have a’ consumption of less than 
30 Ibs. of coal per mile under heavy work. They 
undergo general repairs about once in 214 years, 
and are practically in constant work from one 
general repair to another, one shed day in seven 
being all the time they are cold. The average total 
train mileage run by each of the 2 original engines 
amounted, in May, 1889, to over 485,500 miles. These 
24 engines were built in 1871, and had originally 
Bissel pony trucks instead of the 4-wheel Adams 
trucks now used. All the engines now have the 
latter class of trucks. The entire railway has 
searcely any straight road; many of the curves are 
very sharp, and much of the line is provided with 
check rails. In one case the grade is as steep as 
2.22 per cent. (1 in 45), and up this grade nine loaded 
cars are taken with ease. Mr. Gro. Esta is Resi- 
dent Engineer, 

The principal dimensions and particulars of the 
engines built in 1886 are as follows : 








Boiler {Lowmoor plates): Ft. In. 
PEERS Ryton Se papi Sains 10 3 
Dtannevar inside at middle................... 4 0 
Thickness of plates......... Ove 
Height hen rail to centre line. 3 
Di. ); No. 164; Wend 12 B. W. G. . 
Distance, centre to centre.......-......»..... zs 

be plates... evé¥eess 1 
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Ft. In. 
Firebox shell (Lowmoor plates); 
kp epe eas ae 
th, een at centre line, 4 ft. I in; 
wa bot SN tt. vidonseieaentuad quaden 3 aly 
Thickness of plates Obe 
Firebox (copper); 
Length, inside, at top, 4 ft. 10% in.; at bottom 5 0 
Width, inside, at centre line, 3 ft. M4 in.; at 
beetenh Wewsses coke peace caéveddesceeute 3.2 
inlet aa Oly 
Smokestack. 
Berane GOV BONNE e558 icc cde cec cess 2 66 
Diameter, inside, at top, 16% ins. sat bottom i 1% 
Blast pipe, diameter of top opening. 54 
Frames, inside (iron). 
Thickness of plates.................... ou i 
Distance apart. re 3, % 
Max. and min. depth, ‘I ft. i i cad : 1 2 


Cylinders, inclined 1 in 9.. 


Centre to centre........... YL SR 
Driving wheels, diameter. Sadat 5 % 
Driving axle journals, length, 8 ins.; diameter 7 
Truck wheels, diameter...... Sea $ 6 
Truck axle journals, length, 7 ins.: : diameter 13, 
Centre of truck pin to driving aale...... e 9 
Driving wheel base.................. EARS 8 10 
Truck wheel base, . A? 4 0 
Length of engine, over spring buffe i 32 9 
Breadth of engine........... ss 8 9 

The safety valves are of Hinepalvatbenit s type, set 
at 130 lbs. The valve gearis of Allan’s type. The 


slide valves are of phosphor bronze, steel slide bars, 
cast-iren slide blocks, iron connecting and coupling 
rods, steel tires, steel driving and trailing axles, 
iron truck axles. The compensating beams are 5 ft. 
4 ins. long, center to center. The side tanks are 15 
ft. 6ins. long, 2 ft. 2ins. wide,3 ft. 6 ins. high; their 
capacity is 1,200 galls. The coal bunker is 2 ft. long, 
8 ft. 744 ins. wide, 3 ft. 734 ins. high; its capacity is 
3,024 Ibs. 





Heating surface: Sq. ft. Sq. in. 
ES ee are “> 21 
Riis nV cab sets nce cascectsae Er eee e teas 139 

ins st ocisen. ai enue Som Sens 16 
es cee 110 

Weight in working order: Pounds. 
I Sad aod ko Gh ag aR he bie en ads dpa ddodecsecuases 24,304 
ES SELES LIE TS PT Oe 40,432 
Trailing wheels.......... 39 424 

AG dae dtedr ein’ didkdanwtabeddd maneanidires 104,160 


A New Type of Pneumatic Railway. 


The ingenious invention of which we present il- 
lustrations herewith seems to mark an important 
advance in a direction in which many inventors 
worked a half century ago, but in which little of 
importance has been done for many years. We can- 
not pretend to prophesy either success or failure for 
the new invention, except that it will doubtless fall 
far below the expectations of the inventor, and may 
possibly rise far above the fate which the majority 
of engineers are apt to prophesy for complicated in- 
novations on established practice. 

The early history of the pneumatic railway is of 
such interest in this connection, as it serves to make 
clear the improvement which the inventor of this 
device has effected, that we preface a description of 
the device with a brief outline of the past progress 
in this line, and the partial success which at one 
time rewarded two of the earliest inventors. 

It is difficult, indeed, for those who are accus- 
tomed to consider the steam locomotive as the usual 
and most economical mechanism for operating rail- 
ways to recognize the great prejudice and opposi- 
tion with which the locomotive was regarded in its 
early days. Notwithstanding the great success of the 
“Rocket” in 1829, popular feeling was strong against 
the heavy, noisy, smoke-making locomotive ; and 
for nearly a score of years many inventors busied 
themselves on schemes for operating railways with 
some form of motor which should avoid the many 
disagreeable features and defects inherent in the 
locomotive, and at the same time prove a more econ- 
omical motor. It is to be remembered that in those 
early days the locomotive was very far from being 
the well-designed and perfected mechanism which 
jt is to-day; and, moreover, the minor annoyances of 
smoke, cinders, dust and noise which we are now 
accustomed to consider as inseparable from railway 
travel in some moderate degree, were then wholly 
novel, as drawbacks to the pleasure of a journey; 
and like every innovation on established practice, 
these and other difficulties were much magnified in 
the popular estimation. 

One of the schemes for railway motive power 
which was followed with greatest persistence by 
many inventors was the pneumatic railway. The 
properties of air, when confined under moderate 
pressure or a partial vacuum, were among the phy- 
sical phenomena most familiar to the early scien- 
tists, and before the close of the eighteenth century 
we find accounts,of the modern pneumatic transmis- 
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sion system being experimented with as a scientific 
toy only on a small scale. MrrELHURST, a Danish 
engineer, in 1810, and VALLANCE, an Englishman, in 
1824, proposed to apply this principle to the transport 
of passengers and freight through a tube about 7 ft. 
in diameter. In 1827 the latter inventor abandoned 
this idea, and proposed to run his carriage 
nary rails. 


on crdi- 
Beneath these was to be placed a tube 
containing a piston; and by connecting the carriage 
to the piston the former was to be propelled by the 
air pressure on the latter. 
the later inventors of pneumatic 
worked, although the New Yorker 
back to about 1875 to remember 

pneumatic tunnels were projected 
started under Broadway. 

The great difficulty encountered by all who have 
experimented on the tube type has been to secure a 
practical mechanical connection between the moving 
piston inside the tube and the carriage outside. With 
a single piston this would be practically impossible 
but, by using a double piston, the space bet ween the 
two may be open to the outer air, thus giving space 
for mechanism to open and close the longitudinal 
slot in which the shank connecting the 
the piston passes. 

VALLANCE'S invention of 1827 
and 


On this principle most of 
railways have 
has only to go 
immense 
actually 


when 
and 
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, however was crude 
wholly impracticable. In 1834 PInkKus, an 
American residing in London, patented an improve- 
ment in which a flexible elastic cord for closing the 
slot in the tube took the place of the “ 
used by VALLANCE. This idea was improved and 
reduced to practice four years later by CLEGG and 
SAMUDA, who contrived a leather valve for closing 
the slot, made air-tight by falling in a groove con 
taining a mixture of beeswax and tallow. Experi 
ments with this system were made on models at 
Chaillot, at Havre and near London, with such sue 
cess that Mr. Pim, Chairman of the Dublin & Kings 
town Ry., was persuaded to put the system into ope 
ration between Kingstown and Dalkey, lreland, a 
distance of 1% miles, where it remained in use from 
_1844 to 1855. The tube was 15 ins. in diameter, and 
trains were run at speeds as high as 60 miles per hour 
The system was also applied to the railways from 
London to Croydon, from Plymouth to Exeter, 
St. Germain, France 
from 1847 to 1862. 

The partial success of this device was enough to 
stimulate inventors; who hoped for as great re 
wards, as they viewed the rapid spread of railways, 
as does the modern inventor of automatic car 
couplers when he examines the statistics of the total 
rolling stock in the United States. Especially in the 
years 1844 to 1847 were their hopes high; and a 
multitude of devices were proposed for solving the 
problem. After that date, however, the increasing 
popularity of the steam locomotive, together with 
the fact that the ground had been pretty thoroughly 
worked over, sufficed to deter most inventgrs from 
further experiment in this direction. 

The accompanying illustrations, however, show 
the work of a modern inventor who is not deterred 
by the failure of his predecessors of a shalf century 
ago. The details of this system have been worked 
out very creditably. The chief novel feature of the 
system of course, and the one on which the inventor 
bases his hopes of success, is the method of closing 
the slot in the tube. He has dispensed with the 
various elastic contrivances of former days as whoily 
unsuited for the hard work of modern railroading, 
His mechanism may be easily understood on refer- 
ence to the drawings. 

As will be there seen, the slot in the tube is opened 
and closed by plates sliding at right angles to the 
axis of the tube, in a horizontal plane. Each plate 
is6 ins. in length, and a rib cast on its upper sur- 
face guides it in a straight line in its travel back and 
forth. On each plate is a round pin by which it is 
moved back and forth on its seat. The shank which 
attaches the car to the moving piston carries a plate 
witha curved slot (seen most clearly in the plan 
view) which engages with these pinsas the car 
moves, drawing them to one side ir advance of the 
shank, and pushing them back again, so as to close 
the slot just behind the shank. The plates are lu- 
bricated with tallow, and though it might be ex- 
pected that they would be exceedingly leaky and 
noisy, these difficulties are not noticeable in the 
plant at present erected. 

To stop the car the arm which extends up through 
the slot, in front of the main shank, is lowered. 
This opens valves in the piston heads, and permits 


water seal” 


and at 
, Where it remained in operation 














































































—_————_ esa ines ee ee 


Ca ane a Te SS a eT tr aoa CET 


268 


the air to pass through the hollow central tube with- 
out escaping into the atmosphere, thus equalizing 
the pressure on the frontand rear pistons. The tube 
is made complete in 3 ft. sections, so that any sec- 
tion may be easily removed for repairs. 

The inventor of the system, Mr. C. H. GoxBEL, 
has placed an exhibition plant in operation at 607 
Chestnut St., Philadelphia, consisting of a car with 
acapacity for about 15 passengers, running on a 
track about 80 ft. in length. The tube used was 
made from the drawings given herewith. The me- 
chanical details have been carefully worked out, and 
it must be said that in this exhibition plant the sys- 
tem works surprisingly well. It will repay any of 
our readers who happen to be in the vicinity to step 
in and take a ride on the car, for merely to see how 
this invention has been carried to a degree of suc- 
cess in the face of seemingly insurmountable ob- 
stacles should interest any engineer. 

But while the ingenuity the inventor has shown 
is interesting and most commendable, one must 
smile at the extravagant claims which are made for 
the system. Like many other people whom we have 
seen engaged in pushing new inventions or new en- 
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of power by leakage in a tube under actual conditions 
of service, can only be determined by such trial; but 
let us suppose that the mechanism for opening and 
closing the slot works as successfully in daily use as 
it does on short exhibition lines, and see what are 
the possibilities of the invention. In the first place, 
it is manifestly unfitted for single-track roads, or 
those having a light traffic. The inventor estimates 
the cost of the system at $25,000 to $30,000 per mile- 
Evidently, then, it is only suited to roads which 
have such a heavy traffic that they can afford to in- 
troduce either the cable or the electric systems. 

It will be seen on a little thought that, leaving 
out of consideration the details of mechanism em- 
ployed, the pneumatic system is closely analog- 
ous to the cable system in many ways. Each 
possesses a great advantage for roads having many 
steep grades, in that the power is not wasted when 
running downhill. In the eable systema flexible 
endless cord is set in motion by the engine. In the 
pneumatic system we have acolumn of air in place of 
the cord, which, acted on at one point by the engine, 
transmits the power to each car on the line. The air 
column, however, is exceedingly elastic, compared to 
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the less cost of the plant at the central station, and 
the smaller area required for its accommodation. 
Against this increased first cost of the pnenmar; 
system we may set the fact that its operating ex 
penses promise to be far below those of the cal)), 
railway as regards motor power, cost of mainte) 
ance of fixed plant, and cost of supervising and 0), 
erating track. The saving is most evident as regari. 
the motive power. In the cable system a great per 
centage of the power, frequently more than half, i, 
expended in keeping the cable in motion, which «x 
penditure is constant whether the traffic is light «, 
heavy. In the pneumatic system the moving co) 
umn of air, which takes the place of the cable, i, 
practically frictionless, and no more power need }!y 
applied to it than is necessary to move the cars 01) 
the line. Thus during, probably, 12 hours of th. 
24, the main engine could be stopped and a much 
smaller engine put in service which would work 
with greater economy. This would give also advai 
tages similar to those of the duplicate motive power; 
plant of a cable railway and at a much less expense, 
The loss in power in transmission from the boiler 
through the engine, and air compressor to the moy- 
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terprises, by claiming too much, he throws discredit 
on his whole scheme. Not content with urging its ap- 
plication to any one particulaf department of work, 
he proposes to revolutionize the whole railway sys- 
tem by his new invention, and apply it to the trunk 
line railways as well as to tramways in city streets. 
Great stress is laid on the possibilities of the system 
in the matter of speed, and the inventor declares 
that cars driven by his system will yet make the 
trip from New York to Philadelphia in half an hour. 
This would require a speed of 180 miles per hour, or 
15,840 ft. per minute or 264 ft. per second! One nat- 
urally is tempted to wonder what material he 
would use for his piston packing to endure a 90-mile 
slide at this speed without burning up or melting ! 

It will require but little examination of the sys- 
tem to convince any engineer that it is as little able 
to compete with the locomotive as a motor on ordi. 
nary railways as the crude systems of a half century 
ago were unable to compete with the locomotives of 
STEPHENSON’S time. 

For use on ordinary street roads, however, the 
conditions are entirely different; and it is by no 
means certain that the invention should not be 
taken seriously, and upon a careful examination, it 
may prove to be worth a fair trial asa system which 
may possibly be able to compete with the cables or 
electric systems. Some points, like the amount of loss 
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the cable, so that the motion of a car would be con- 
siderably influenced by the starting of a car at any 
point along the circuit. It would not probably be 
feasible, therefore, to run as long circuits from a sin - 
gle central station as can be run by the cable system, 
The start of a car by the pneumatic system would be 
somewhat slower than by the cable system, but pro- 
vided it were not too slow, this would be an advant- 
age, the suddenjerk with which a cable car starts 
being one of its disagreeable features. Undoubtedly 
the entire absence of noise in the pneumatic system 
would go a long way toward bringing it into public 
favor. Again, while the cable system is by no means 
dangerous, cases have occurred in which a broken 
strand of the cable caused serious accident, and other 
casualties due to failures of the grip-operating me- 
chanism, though rare, do sometimes occur. From 
such accidents the pneumatic system would be 
free, and as it does not appear to be more subject to 
failure in other directions, it may be set down as 
safer on the whole than the cable system. 

Comparing the two systems in point of expense, 
the first cost of the pneumaticsystem would certain- 
ly be largely in excess of the cable system. The in- 
ventor of the pneumatic system gives $25,000 or $30,- 
000 per mile as a rough estimate of its cost. The 
greater cost of the tube and conduit of the pneumat- 
ic system is offset to a certain extent, however, by 


ing air column, might, perhaps, be somewhat greater 
than the loss in the cable system between boiler and 
cable ; but as air of a low pressure would be used in 
the conduit, it does not seem likely that this loss 
would be much greater than in the cable system, 
and it might even be less. 

It need scarcely be said that in order to come toa 
definite conclusion as to the real value of the pneu- 
matic system, and its economy in actual use, the 
above rough comparisons should be made as exact 
as all the available data in the hands of a competent 
engineer would permit. In the mean time we pre- 
sent the device merely as an ingenious invention, in 
a direction in which little of importance has been 
done for a half century ; and which, while it has a 
multitude of chances of total failure through defects 
of mechanical detail as yet not apparent, and a 
failure to secure an economy which is as yet uncer- 
tain, has also at least a fighting chance of reaching 
a success as great as that which the cable system has 
achieved. There is nothing new under the sun, but 
so far as we know the method of opening and clos- 
ing the slot is a distinct advance. 

A particularly promising field for the device would 
appear to be on elevated railways, where it might 
have all the advantages of the cable, which is begin- 
ning to be looked at longingly, while admitting a 

higher speed, etc. 
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A Proposed System of Highway Bridge Super- 
vision for the State of New York. 


BY CHAS. F. STOWELL, M. AM. SOC. C. E. 

The defects of the present system, or lack of sys- 
tem, in the building and supervision of highway 
bridges have been pointed out from time to time 
for years. After every bridge failure of any magni- 
tude, the press, especially the engineering press, 
calls attention to the dangerous and irresponsible 
method in which such work is frequently per- 
formed. But after the first excitement has worn off 
the subject is speedily forgotten until some new 
disaster brings it again into prominence. 

The present system is unsatisfactory and danger- 
ous because it leaves the building of bridges in the 
hands of men who know absolutely nothing about 
the subject—men who ina great majority of cases 
do not even know enough to realize that they 
are ignorant, and men not infrequently whose char- 
acter bears no comparison to that of Cesar’s wife. 
There,are men chosen for highway commissioners 
who have seen enough to realize that in so intricate 
a matter as building a bridge they need the assist- 
ance of some one who understands the subject, and 
honest enough to refuse the perquisites by which 
many a bridge contract is secured. But such com- 
missioners are rare, and even when one is found he 
is too often overruled and outvoted by more ignor- 
ant or less scrupulous fellow-officers. This state of 
affairs furnishes the opportunity for the unscrupu- 
lous bridge builder to get in his “tine work.” There 
are certain bridge companies—every one in the busi- 
ness knows them—who always urge highway com- 
wissioners to have uothing to do with engineers. 

The agents of these companies, shrewd fellows 
with glib tongues, will impress upon highway com- 
missioners that all engineers are humbugs and pur- 
chaseable. That it isa mere waste of money to employ 
one; in fact, worse than a waste, for, being purchase- 
able,as they all are,any company which secures a con- 
tract subject to an engineer’s approval necessarily 
must “grease” him in order to get their bridge ac- 
cepted, and therefore cannot afford to put as much 
money into the bridge itself as if this item of expense 
did not exist. A certain bridge agent, who does a 
thriving business in this State, boasts to highway 
commissioners that his company has built 95 per 
cent. of all the highway bridges in New England, and 
has never had a bridge examined by an engineer 
who did not condemn it. And he adds that they 
are proud of it. Perhaps a part of his statement is 
true. 

These agents tell highway commissioners that it 
requires no special training to tell a good bridge 
from a bad one;that any man of common sense 
“ like you” can do it, and that all that is necessary 
to get a good bridge is to have a rigidly drawn con- 
tract “ like ours,” with a reliable firm “ like us.” 
Such talk too frequently carries the day and the 
company goes on to build under a contract of its 
own, making just as poor a structure as the elastic- 
ity of its conscience will permit, knowing that, no 
matter how it may violate the provisions of its own 
contract, there is not one chance in a hundred of the 
fact ever being discovered, and not one in a thou- 
sand of the company losing anything by it. 

A favorite practice of these gentry is to invite 
highway commissioners to go about the country at 
their company’s expense to “see some of our bridges.’ 
Such a trip furnishes the best possible opportunity 
for a bridge agent to present his most persuasive ar- 
guments. The bribe of a free excursion, often backed 
by more substantial considerations, frequently 
fetches a contract even at a considerably higher 
figure than that of more scrupulous or less energetic 
bidders. At a recent bridge letting in this State 
there were thirty-two bids received. As soon as 
they were opened one of the agents present invited 
the commissioners to take an excursion of some hun- 
dreds of miles, to see some of his company’s work 
before awarding the contract. The invitation was 
accepted by a majority of the commissioners. What 
passed between them on the trip is known only to 
the parties themselves and the Deity. But imme. 
diately upon their return they promptly awarded 
the contract to their host over twenty-two lower 
bids, and at a price forty-four per cent. above the 
lowest. 

Moreover, they refused to employ any engineer to 
supervise the work, and when asked for a reason 
one of them said: ‘‘ The commissioners came to the 





conclusion that so much had been said in relation to 
the honesty and dishonesty of experts and engin- 
eers that we embodied in the contract that the bridge 
should be tested by the contractors by loading the 
bridge with a certain weight and rolling a sixteen- 
ton load over and back, and any apparent damage 
done by either the weight or rolling load to be suf- 
ficient cause for rejecting the bridge.” Such is the 
way in which bridge contracts are made, and bridges 
built in this State. Any bridge company which offers 
a bribe contemplates rascality. Any bridge company 
which offers to take highway commissioners on an 
excursion ‘‘ to see some of our bridges” designs to 
perpetrate a fraud. But when in addition to secur- 
ing a contract by fraud a bridge company persuades 
the commissioners to allow no engineer to check its 
plans or oversee its work, it certainly intends be- 
yond a doubt to swindle its patron to the utmost ex- 
tent possible. There are companies which employ 
these tactics regularly, every day; companies mak- 
ing pretensions to respectability too, and some of 
whose officers are members of the American Society 
of Civil Engineers. Every one who attends highway 
bridge lettings knows them. 

The contract usually drawn up by such parties 
states the loads which the bridge is to carry, but 
carefully omits al] reference to unit stresses or fac- 
tors of safety, so that while the loads are frequently 
ample they skin down the weight by figuring for ex- 
cessively high unit stresses, Then, if any one ever does 
happen to question the capacity of the brilge, the 
builders will reply that they never intended to use 
the ordinary factors of safety, but are perfectly will- 
ing to let the bridge be loaded up to the amount 
contracted for, and if it falls charge nothing for it. 
A large bridge was built in this way about a year 
ago in a certain village in this State. A majority of 
the commissioners had been taken on a junketing 
trip by one of the competing bridge companies. On 
their return they awarded the contract to this com- 
pany, over the heads of half a dozen lower bidders, 
and upon this company’s recommendation decided 
to dispense with the services of engineers and in- 
spectors. But certain taxpayers were not satisfied 
with this manner of doing business, and upon the 
completion of the bridge decided to have it looked 
over by a bridge engineer for their own satisfaction. 
This was done, and the bridge reported to be about 
33 per cent. too light for the loads specified in the 
contract. Did the builders weaken at this? Not at 
all. “* We agreed,” said they, “‘to build you a bridge 
which would carry so many pounds per square foot. 
There it is. Load it to that amount if you choose. 
If it falls it is ours; if not, then the bridge is yours, 
and you shall pay us for it.” This logic carried the 
day, and the bridge was accepted. The average cit- 
izen does not understand the utter uselessness of 
such a test. 

Sometimes a bridge company will furnish a strain 
diagram, which, on its face, appears to be all right. 
The loads are right and the sections ample for the 
stresses given. But if the stresses are checked it 
will be found that they are computed for altogether 
different and much lighter loads than those given. 
This trick, of course, can only be safely employed 
when it is pretty certain the strain sheet will never 
be subjected to an engineer’s scrutiny. Though 
even should such a strain sheet unexpectedly get 
into an engineer’s hands and the trick be exposed, 
still it need not necessarily forfeit the bridge com- 
pany’s chances of getting the contract if the proper 
precautions have been taken. At a bridge letting 
in the southern part of this State not many months 
ago one of the bidders put in a doctored strain and 
section sheet of this sort. The suspicion in the pub- 
lic mind of crooked dealing, however, was so strong 
that before the award was made the commissioners 
thought it would be wise to get an expert’s opinion 
on the bids and plans. This being done, the cheat 
was, of course, at once discovered and exposed. 
But so well had the commissioners been fixed that 
after hearing the expert's report a majority of them 
immediately awarded the contract to the very com- 
pany whose rascality had just been published. 

How can this scandalous state of affairs be cor 
rected ? If it were only a matter of dollars and cents 
which a community is cheated out of by a sharp 
bridge builder, perhaps it would hardly be worth 
correcting. A community which deliberately elects 
ignorant or dishonest officials to represent it in im- 
portant business transactions usually deserves and 
receives little sympathy when it gets cheated there- 


by. It is not on account of the queer financial trans 
actions so often involved that this business needs 
purifying, but because it isa matter involving the 
safety of the life and limb of every one who has oc- 
casion to cross a highway bridge. For this reason 
these bridges ought to be placed under some sort of 
competent supervision. The State should require 
all public bridges to be built and maintained up to 
a certain standard as regards strength, and should 
see that its requirements are carried out. The cor- 
rection of the financial abuses connected with 
bridge lettings would foilow as a collatera) result. 

Not énly should the State exercise supervision 
over new bridges as they are built, but it ought also 
to take cognizance of all structures heretofore erect- 
ed and now in use and enforce the rebuilding or 
strengthening of dangerous ones whenever found. 
There is in a city in the northern part of this State 
an important bridge in daily use for heavy traffic 
which is liable at any time to be strained uncom- 
fortably close to its breaking point, It will cer- 
tainly go down some time. It is liable to fall any 
time. It would be hard to estimate the number of 
other such bridges in this State which are only 
waiting for the last straw which will break the 
camel's back, but which are in daily use by thou 
sands of persons absolutely ignorant and unsuspici 
ous of the danger incurred whenever they cross. 

Several plans have been suggested for erecting 
this state of affairs. It was thought that a pool of 
highway bridge builders would be an effectual 
remedy for controlling the prices and apportioning 
the work equitably among its members so that there 
would not be that incentive to do inferior work in 
order to save a builder from loss which often existed 
under the cut-throat methods previously in vogue. 
The pool has been tried, but its workings have not 
been altogether satisfactory. On the one hand, it has 
encouraged the formation of a brood of small-fry 
bridge companies which have been taken into the 
pool to prevent them from becoming troublesome 
parasites outside of it, and whose chief means of 
subsistence are their percentages on the work which 
other companies perform. On the other ‘hand, it 
frequently happens that a letting which had been 
all fixed bythe pool is turned into a “ free-for-all” 
contest on account of the unexpected presence of 
some outside bidder; and the more desirable the 
contract the more likely is the work of the pool thus 
to be nullified. 

Another proposed plan is to-divide up the State 
into districts, and appoint some supervising en- 
gineer ineach district to take charge of ail bridge 
construction therein, his pay to consist of fees fixed 
by law, The method is sufficiently cumbersome, 
truly. 

It has been proposed that every company building 
a bridge should be obliged to place on it a tablet 
giving the name of builder, date, dead and moving 
loads used in the computations, safety factor, ete- 
This might possibly be productive of some good, 
provided means could be devised at the same time 
to prevent unscrupulous builders from: lying and to 
insure the use of well-designed details. Otherwise 
it would not amount to much. 

[TO BE CONTINUED.] 


The Proposed Lakes Superior and Michigan 
Canal. 





As the canal proposed for uniting the waters of 
Lakes Superior and Michigan involves wide-spread 
interests, we present in this issue maps of the routes 
suggested and some notes on the same, for which 
we are in part indebted to Mr. W. F. Goopuvug, C. 
E., of Milwaukee, Wis. 

A glance at the map of Michigan Peninsular 
shows how a canal cutting across from Green Bay 
to Lake Superior would save a very considerable 
and important distance as compared with the route 
via Lake Huron and the Sault Ste. Marie. The gain 
in time would mean 2! days for an ordinary steamer 
and five days for sailing craft. 

As shown, there are two proposed routes for this 
canal; but by either route the length of the canal 
would be about 36 miles. A width of 60 ft. is recom- 
mended at the start, to be widened as the develop 
ment of lake traffic might afterward require. A 
depth of 20ft. would be sufficient for the passage of 
ali heavily-loaded vessels. The harbor at the north- 
ern end of the western route is badly exposed to lake 
Storms, but protective works could be built with the 
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rock excavated from the canal. The eastern line is 
somewhat shorter for vessels sailing from Lake 


Michigan to Lake Superior ports; but as it does not 


utilize the beds of rivers, it would be more expensive 
to construct than the western route. On the other 


hand, there is less rock to blast on the eastern 
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line, and it has very excessivle harbors at both 
ends, with the northern entrance admirably pro- 
tected by Grand Isle. Mr. Goopuur, who has made 
these surveys and has been prominently connected 
with this project since 1883, estimate; the cost of a 


vanal at this point as bet ween $8,000,000 and $10,000, 
000, 

The history of this proposed canal, briefly stated, 
commences in 1883, when Mr. Goopavk, while mak- 
ing surveys in the Upper Peninsula, had his atten- 
tion forcibly directed toward the matter of lake 
routes and the possibility of saving 271 miles in the 
distance between Ashland and Duluth and Milwau- 
kee and Chicago. Mr. Goopuver then planned a 
thorough exploration of the country in question, and 
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succeeded in interesting capitalists in the scheme, 
the most active of the capitalists being Mr. W. H. 
MorRELL, of New York. 

This is the canal for which Congressman S. M. 
STEPHENSON, of Menominee, Mich., has lately asked 
an appropriation of $50,000 for a complete and thor- 
ough survey of the two routessuggested. The legis- 
latures of Minnesota, Michigan, Wisconsin, Illinois, 
and Indiana have already sent in memorials asking 
Congress to make this appropriation, and the maps 
here produced are copies of those furnished with 
these memorials. 

The Lake Superior and Lake Michigan ports are 
deeply interested, and the late establishment of ship- 
building yards in that section has given renewed 
impetus to the project. There is a rapidly growing 
demand for shorter water-ways in the upper lake 
region, and the schemes lately proposed for the 
benefit of the Dominion of Canada have made it 
very apparent that something must be done quickly 
on our side to counteract what may prove an im- 
portant diversion of traffic from American lake 
ports. Among these schemes the Dominion pro- 
poses to dig a canal from Lake Ontario to the 
Georgian ‘Bay, via Lakes Trout and Simcoe, 
with a still greater project, in the air as yet, 
for a canal from the Georgian Bay to 
Montreal, via the Ottawa River and Lake 
Nipissing. Though the proposed Michigan-Superior 
canal has enemies in the lower lakes, and Detroit, 
Cleveland and Buffalo claim that they would be in- 
juriously affected by its construction, it would seem 
that the Canadian canals would aftect them still more 
seriously, if ever finished on the lines now proposed. 
While these canals could not be said to compete with 
the one here described, the further development of 
direct and practical water-ways on our side of the 
line will enable us to hold and still further control a 
full share of lake traffic, even if the Canadian canals 
were completed. From this point of view the lower 
lake ports are quite as much interested in the pro- 
posed canal, or any other extension of present fa- 
cilities, as are the Northwestern States now apply- 
ing to Congress. 


Highway Reform in Rhode Island. 

The improvement of country roads is just now a 
live subject in Rhode Island, and the R, I State 
Roads Improvement Association, the Gentlemen’s 
Riding Club, and the R. I. Div. League of American 
Wheelmen are especially active in this direction. 

The associations here named have combined to 
frame and present to the General Assembly a series 
of acts providing for the repair of highways and 
bridges, improved State highways, the appointment 


of a State Commissioner of Highways and Bridges, 
the regulation of the width of wagon tires, and the 
erection of guide-boards, 

The main billfor improving the State highways 
provides that the Governor, Lieutenant-Governor 
and State Commissioner (to be appointed) shall con- 
stitute a State Board of Highways and Bridges. 
But until 1891 this board shall be increased by the 
addition of five members, one from each county, two 
of whom shall be practical, experienced civil engi- 
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neers. ‘inis State board 1s to select, designate, jay 
out and describe the highways best suited for jy, 
provement and maintenance among the roads of ¢}y. 
State. This board is to report these selected fyjy} 
ways in January, 1891, together with maps, speciti 
cations, estimated cost, etc. This annual selection 
of roads must be approved by a majority of the Sey 
ate and House. 

Such improved State highways shall not include 
any roads within the boundaries of any present 0; 
future city, and plans, records and profiles wust |. 
open to the reasonable inspection of citizens. {|}, 
State board shall award damages for land take: ; 
from changes in grade, but three-fourths of thi, 
damage, and no more, may be assessed upon such 
owners that the board shall find to be especial|; 
benefited by the improvement. Any person ay 
grieved by such award may appeal, as is now pro 
vided by law in the case of highways controlled by 
town councils. 

The location, re-location, change in width or yrade 
construction, maintenance, and control of these iin 
proved highways will be wholly within the contro! 
of the State board; and as fast as they are cou 
structed they shall be taken out of the hands of thy 
town authorities now in power over them. The cosi 
of construction and maintenance is to be uniformly 
opportioned as follows: Two-thirds shall |x 
paid by the State, and one-third of the cost of 
construction and maintenance of that part of the 
improved highways located within the boun 
daries of any town shall be paid by said town. 
(It should be noted here that ‘‘a town” in Rhode 
Island is the equivalent of ‘“‘a township ” in other 
States; it is a geographical area and not simply au 
agregation of buildings.—Ep.) The amount due 
from any town is to be certified by the State board 
to the town treasurer; and shall be payable to the 
general or State treasurer within 6 months, under 
penalty of a suit against the town brought by the 
general treasurer. The citizens of the town may 
pay their assessment by levying a tax, or by issuing 
town bonds in denominations not exceeding $500 
and payable in 10 years. 

All work of construction shall be done by contract 
on sealed proposals, after due advertisement issued 
by the State board. A form of “‘notice to contract 
ers” forms a part of the bill submitted. 

The act to regulate the repairs on highways and 
bridges is an amendment of and an addition to an 
existing act. According to its terms each town shal! 
constitute a highway district, and all highways and 
roads not coming under those before designated as 
State highways, and thus, put under the State 
board, shall be in the control of a surveyor of high 
ways, elected for 3 years by the town council. The 
remainder of the new act relates to changes in the 
old laws to be made necessary by the passage of the 
State highway law. 

The State Commissioners of Highways and Bridges 
is to be nominated and appointed by the Governor 
with the advice and consent of the Senate, and 
shall hold office for 5 years, or until his successor is 
qualified. The commissioner must be ‘‘a practical 
and experienced civil engineer,” and shall receive 
as his annual compensation $2,500 and reasonable 
traveling expenses to an amount not exceeding 
#400, He may employ a clerk at $800, and hire office 
room in Providence at an annual expense not ex 
ceeding $500. 

His duties would be to annually inspect such pul 
lic highways, bridges, etc., as he deems best; to 
have maps of allthe public highways, bridges, et«.. 
in the State; he shall annually, in November, cal! « 
meeting at his office of all town and city surveyors 
of highways for the purpose of conference and dis- 
cussion, and he shall at all times give, free of 
charge, any advice or information requested by the 
surveyors mentioned pertaining to the duties of 
their office. He must report in January of each year 
to the General Assembly as to the condition of the 
improved highways, the economic conditions and 
general results following their improvement and 
make such recommendations as he may see fit. 

The act relating to the width of wagon tires sug- 
gests a form for this regulation without absolutely 
fixing dimensions. The guide-board act calls for the 
erection and maintenance by the town councils of 4 
guide post not less than 8 ft. high, and with the 
name of and the distanceyto the next town plainly 
marked thereon, at every nécessary and convenient 
place. 
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Reservoir “M” on Titicus River, New York 
Water Supply. 


(WITH INSET.) 


The dam and its appurtenances illustrated in this 
issue are connected with the so-called Reservoir 
“M” now being constructed on the Titicus River, 
near Purdy’s Station, in the town of North Salem, 
Westchester Co., N. Y. It will form one of the 
several storage basins built and to be built for the 
increased water supply of New York City. The dam 
is designed by and its erection is under the direction 
of Mr. A. Frevey, C. E., Chief Engineer of the New 
Croton Aqueduct Commission, to whom we are in- 
debted for the use of the originals. 

The location of the dam is somewhat peculiar, as 
is shown on the plan; and while the main portion is 
masonry, anearthen embankment witha masonry 
core is connected with it, mainly as a reinforcement 
to the somewhat narrow spur that juts out from one 
side of the valley. 

The general design and dimensions of the several 
parts of this dam are so plainly indicated on the 
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Contoured Plan Showing Loca- 
tion of Dam for Reservoir 
‘““M.” 


views given that little description is necessary. The 
embankment work is to start from a well-prepared 
base, stepped on sloping ground, and carried up in 
horizontal layers not exceeding 6 ins. in thickness; 
every layer is watered and carefully rolled with a 
heavy grooved roller. Special care is taken with the 
earth abutting against the centre wall, and as arule 
the embankment at this point will be always kept 
about 2 ft. higher than the adjoining earthwork, and 
the embankment on both sides of this wall must be 
kept at a uniform height during construction. 

All masonry, excepting some dry rubble walls and 
paving, is laid in American and Portland hydraulic 
cement, with all work well and thoroughly bonded, 
with joints entirely filled with mortar so as to be 
absolutely water-tight. Asa rule no masonry is to 
be laid between Nov. 15 and April 15. The slopes 
which are to receive the paving are covered with 12 
ins. of broken stone, not exceeding 2 ins. in their 
greatest diameter, as a foundation for this paving. 

The central part of the dam will be rubble stone 
masonry, built of sound, clean stone of suitable size, 
with good beds and laid with full mortar joints ; no 
grouting or filling of joints after the stones are in 
place will be permitted. It is expected that the 
largest stones used in the central part of the dam 
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and overflow will not exceed 20 cu. ft. in size, and 
about one-quarter of the stone used will be “two- 
men” stone, with the balance composed of interme- 
diate sizes. This same class of wall practically will 
be used for the core-wall in the earthen embankment. 
All regular coursing is to be avoided. The exposed 
faces of the wing-walls, retaining walls, etc., will be 
made of broken-range ashlar, with a \<-in. joint as a 
maximum and no course less than 12 in. deep. 

As shown, heavy block-stone masonry is to be used 
for the overfall and top and back of the central part 
of the draw, and wherever steps are to be employed. 
As this masonry must receive the shock of water and 
ice the stone used will be especially sound, hard, 
compact and durable. These stones are prepared to 
dimensions given by the engineers, with an allow: 
ance not exceeding one inch for joints. 

The contract for the execution of this work was 
let last month to Washburn, Shaler & Washburn 
for $933,065, the contract including the mason: y and 
earthen dams, and gate-house and appurtenances 
complete. The “ probable estimate” of the engi- 
neering department was $1,151,195. A full list of 
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the detailed bids was given in our issue of Feb. 15 
last. 


The Fales Furnace. 





Exhibitions are being held in Boston of a new fur- 
nace, the invention of Mr. E>Dwarp Fags, of Phila- 
delphia, which appear to demonstrate remarkable 
and almost startling results. 

The claim is made that coal or fuel of any kind 
may be burned in this apparatus to “absolute per- 
fection,” and that a new principle of combustion has 
been discovered and is embodied in it. Patents 
have been granted by the United States and other 
governments on the process which constitute 
method patents, a kind which are extremely rare. 
It is said this is but the fifth method patent ever 
granted by the U. S. Patent Office, and the first and 
only one relating to combustion. 

By invitation the Boston correspondent of ENer- 
NEERING NEWs was present, in company with a 
score or two of furnace men, engineers, scientists, 
and others, at one of these exhibitions, and, although 
skeptically inclined, especially when such wild 
claims were made as that 20 lbs. of water could be 
evaporated by this apparatus per pound of coal 
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burned (the theoretical evaporative efficiency of the. 
best coal, Ragaand at 212°, being only 12 to 13 Ibs.), 
he was greatly Werested in the facts developed, 
which did not extend to evaporative tests, but were 
as follows: 


The first furnace or stove shown consisted ofa fire 
pot of unlined cast iron, about 30 ins. in diameter, and 
surmounted by a heating or radiating drum consist 
ing of a cylinder of sheet iron, closed at the top 
The air is admitted underneath the grate, and the 
products of combustion are conducted to the chim 
ney by a stove pipe leading from the drum above 
the grate, as in ordinary stove or furnace con 
struction. The only novelty consists in the form or 
arrangement of the grate. This is extremely sim 
ple, also, and may be represented in form by a hat 
placed with crown down. The shape is cireular, 
andin the crown of the hat conceive a circular 
grate, and 5 ins. vertically above this level, another 
annular grate in the rim of the hat. Coal was put 
in upon the grate toa depth of about 10 ins. upon 
the lower or middle grate, which caused the depth 
to be about 5 ins. upon the upper or annular grates 


s 


Kindling wood being placed on top of the bed of 


coal, a fire was lighted, the fire door 
closed and the ash-pit door opened for 
draught. In about four minutes time the 


drum of the stove began to grow red, and a roaring 
began, which indicated a draught almost like a 
cyclone to have been created inside, and the entire 
stove became red-hot. By adjusting the ash-pit door 
the combustion was controlled, and on opening the 
fire-door the peculiar operation ceased. A paper 
placed in the ash-pit revolved, showing a whirling 
current of air to have been generated, and while in 
full operation the hand could be placed upon the 
lower side of the middle grate, which was perfectly 
cool. The active combustion appears to take place 
around the edges of the furnace. So intense was 
the heat generated that pieces of cast iron and even 
spiegel placed in the bed of coal were melted, and 
ran through the grate in less than five minutes after 
they were put in. 

Another form of furnace which is entirely new 
was shown in a fire-brick setting, looking something 
like an open grate, but having no grate bars beneath, 
the burning coal resting directly upon the bed of 
ashes, and being fed downward by gravity, from a 
magazine above. 
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The first pot is about 4 ins. wide, from front to 
back, and as broad as may be necessary for the re- 
quired capacity of the furnace. It is open in front 
for the admission of air, vertical bars preventing 
the coal from falling out. At the back are similar 
vertical bars, but not extending so high as those in 
front, and through which the gases are led to a 
heater and thence tothe chimney. The heater is 
eyclindrical with an outer and inner shell, closed 
top and bottom, to form a drum, between the sides 
of which are vertical tubes, open top and bottom, 
which permit the air from the room to be drawn 
through them and circulated through the room- 
The heat given out was intense, and as a heater it 
was highly successful. 

Furnaces for house heating on the principle of the 
first described heater have been manufactured and 
have been in operation in Washington for about 
three years, The present form of stove is about 6 
ins. deep by 1 ft. wide and 3 ft. high, and consists 
almost entirely of the magazine to hold the coal. It 
has no grate, but vertical bars in front and back 
form the sides of the combustion chamber. 

No one has yet explained the principle involved 
in the operation of these heaters. It is evident 
that there is unequal resistance to the passage of 
the air through the two portions of the furnace 
owing to the different thicknesses of coal through 
which the air is drawn. How this can produce a 
cyclonic action, developing an intense draught, is 
the mystery. 

The furnace will reduce the most refractory sub- 
stances, spiegel, limestone, furnace slag, even asbes- 
tos, in a few minutes. Great econdmy of fuel is 
claimed, and an entire absence of smoke. 

It isto be hoped that such tests will be made, es- 
pecially evaporative tests with water, as to afford a 
basis of comparison with furnaces upon the ordinary 
principle, so that accurate data may be obtained as 
to the efficiency and consequent value of the new 
principle involved. Such tests are promised. In the 
meantime we can only chronicle the very interesting 
results which we have so far witnessed. 

The cause of the enormous increase of draught is 
explained by the inventor as follows: It is well 
known that our present chimney draughts are 
caused by the column of hot gases within the chim- 
ney, Which, being lighter than a column of outside 
air of the same bulk, ascends, with a force propor- 
tional to the difference 
of weight. This force 
of draught acts to pro- 
duce a partial vacuum 
within the chimney, 
causing the pressure 
to fall and the outside 
air to rush through the 
furnace to equalize the 
pressure and fill the 
vacuum. In the brick 
set Fales furnace there 
is a space immediately 
back of the combustion 
chamber and below the 
flame. The flame cov- 
ering the top of this 
space, he claims, pro- 
duces in the furnace 
precisely what is pro- 
duced in the tall chim- 
ney, or a partial vacu- 


um is formed, 635 


number of prominent engineers, with the following 
result : 

Area of space heated, 33,826 cu. ft. Length of test, each 
24 hours, 

Novelty. Fales. 

Size of combustion chamber ... 26 in. diam. 7 X 18 in. 
Average temperature outside... 24 16-23° 21° 
Average temperature inside 

during test 68 5-1 68 8-10° 
124 hours on soft coal con- 

sumed 109 Ibs. 


54 


163 Ibs. 

At the time of starting the Novelty furnace 
the temperature eutside was 22°, inside 52°, and it 
took from 9.30 A. M. to 11.23 a. m. (113 minutes, to 
raise the temperature to 66°. 

At the time of starting the Fales furnace the tem- 
perature outside was 28°, inside 50°, and it took from 
9.30 A. M. to 10.15 A. M. (45 minutes) to get the tem- 
perature to 66°. 

The Fales device produced a temperature of 66° in 
45 minutes from the time the fire was started, where- 
as the Novelty system required 113 minutes to obtain 
the same result, thus, although the Fales system 
ran 63 minutes longer at 66° to 70°, no credit has 
been given it for this difference on the average tem- 
perature. 

On March 3 the Novelty furnace was started and 
run 24 hours; it was then taken down and the room 
was allowed two days to cool off. 

On March 6 the Fales furnace was set up on the 
same spot, the same chimney being used. The re- 
report says: ' 

We notice two very important points of difference be- 
tween the Fales device and the Novelty. During the con- 
sumption of soft coal (the same kind being used by both 
devices) we found in going on the roof a very dense 
smoke escaping, as well as great heat, during the box 
test, while during the Fales test not any smoke, and but 
a very small per cent. of heat was perceptible. 

The report is signed by ten different persons, 
mostly engineers and experts. 

Increase in Length of Trains on Austrian 
Railways. 


On Dec. 7 last, Herr vON HorNBOSTEL delivered 
an address before the Austrian Society of Engineers 
and Architects, from which we take the following 
notes : , 

‘In England there are many trains which have a 
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to the yard (65 kilos per meter). Our rails have (hy. 
following weights per yard: 
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State R. R 

King Ferdinand Northern R. R................ : 


Southern R. R .. 69.5 
Northwestern R. R 87 


“In the accompanying diagram the growth of our 
express train is shown. The weight of the train j:, 
cludes that of the locomotive and tender, and th 
speed is that given on the time tables, thus includ 
ing stops.” 

In the discussion that followed the address, Hery 
Biscuorr, an imperial councillor and well know) 
engineer, referred to the United States as follows: 
**T have already stated that we will soon be obliged 
to adopt the American cars. It is unfortunate that 
we must look to other countries for a proper mode}. 
If we had studied the problem of passenger trans 
portation in the beginning, and not imported th. 
rolling stock of neighboring nations, we might be 
to-day on a plane with the Americans.” — 


The Growth of Duluth’s Commerce, 


The illustrated annual of the Duluth Daily Nvivs 
gives some interesting facts regarding the growt|: 
of ‘‘ the Zenith city” and the railways and steamer 
lines which are tributary to it. 

An interesting statement is given of the proces: 
by which at last ‘‘ Duluth has achieved indepen 
ence,” and we quote from it as follows : 

From the mistaken idea that the railway was master | 
the whole situation, two grave errors were made by rail 
way men in the Northwest: Firs‘, the extension of the 
systems centering at Chicago far beyond the territor) 
naturally tributary to that city; and, second, the creation 


_of an inland railway terminal point at St. Paul. Chicago 


and the Twin Cities grew rich and great, while Duluth 
was denied the right, and, so far as possible, was refused 
the opportunity to grow. 

The bistorian describes how the first railway 
came to Duluth in 1870, how the Northern Pacific 
was started westward the same year and was meant 
by Jay CooKE, whose mistake lay in being twenty 
five years ahead of his time, to have its principal 
eastern terminus at Duluth. St. Paul, however, 
secured most of its traffic and kept it for fifteen 
years. The building of the Duluth, South Shore & 
Atlantic is called ‘‘Duluth’s declaration of independ 
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able for draught, a 
.arger or smaller pro- 
portion of the entire 
pressure of the at- 
mosphere, or 14.7 Ibs. per sq. in., according as this 
vacuum is more or less perfectly formed. The in- 
ventor states that with a 10 ft. stove pipe he obtains 
as good a draught as would be obtained with the 
tallest chimney, and further, that a 2-in. pipe 
answers as well for a fire as a 10-in., where that size 
would ordinarily be required. There are hardly any 
wzases noticeable at the outlet of the chimney and the 
temperature is but little raised over that of the sur- 
rounding air. 
COMPARATIVE HOT AIR TESTS. 
Report, 
Boston, March 7, 1890. 

A test was recently made between the so-called 

Novelty furnace and the Fales furnace, befere a 
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speed of 52 to 68 miles an hour, in France and Bel. 
gium we can travel 50 to 56 miles in the same time, 
while our fastest trains barely reach 40 miles an 
hour. It is easy to see, then, that we have much to 
learn from our neighbors. 

‘But we must remember that the safety of the 
train must be guarded while the speed is being in- 
creased. I claim that this question of safety pre- 
vents our increasing the speed while the roadbed 
remains in its present condition. 

“All roads running faster trains than ours have 
better tracks. The English engineer lays his heavy 
rail in large chairs. The French trains run over 92 
to 100-lb. rails, and the ties are spaced closer than 
here. The Belgians have their Goliath rail, 131 Ibs. 
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Diagram Showing Increase in Length of Trains on Austrian Railways, 1840 to 1890. 
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ence,” and this, with the completion of the Duluth 
extension of the St. Paul, Minneapolis and Manitoba 
system is betieved to have given Duluth the whip 
hand of her commercial rivals. It is triumphant!) 
recounted how the fight has been carried on and 
how in the face of the opposition of Minneapolis, St. 
Paul and Chicago, and the railroad interests center- 
ing at each point, victory has at last perched on 
Duluth’s banners. The story is so graphically told 
that we reprint some further extracts: 


Traffic Manager ORR, of the South Shore, took the 
position that, as that road had the short line between 
Duluth and the East, it was entitled to make the rates, 
and proposed to do so. These rates, furthermore, should 
be more nearly onan equality with those enjoyed by 
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Chicago, and at least as low as those given to St. Paul. 
This annuuncement evoked a storm of Opposition from the 
press of St. Paul and Chicago, and from competing roads. 
rhe South Shore road was denounced asa pirate, and a 
war of rates waS inaugurated which was intended to 
drive the South Shore from the field. But that road 
calmly maintained its position, and met all cuts with cor. 
responding and still deeper cuts, until the right of the 
south Shore road to make the rates out of Duluth was 
conceded. 

But mere equality of freight rates did not satisfy the 
demands of the situation, for Duluth was entitled to more 
than that. 

Upon these great roads, with their millions of capital 
and thousands of miles of track, the demand now made 
was, not for a differential rate; not for a percentage of 
the traffic, however large, but for the absolute surrender 
of the Northwestern business by the Chicago routes to 
the Duluth route! Coupled with this was the demand 
that rates to Duluth should be less than to St. Paul! 
These demands, involving such revolutionary readjust. 
ments of the lines of traffic, and pregnant with such dis- 
istrous consequences to the Chicago roads, were received 
by the managers of those roads with mingled astonish- 
ment and indignation. Their indignation continaed, but 
their amazement soon gave way to consternation as it 
became evident that these demands could and would be 
enforced. 

It was not to be expec ed, of course, that the Chicago 
roads would submit without a struggle, and in their des 
peration they looked in every direction and resorted to 
every possible expedient for relief. But all their efforts 
were in vain. The Duluth route was offered 50, 60, even 90 
per cent. of the business, but to all these offers only one 
reply was made, and that wasthat the Duluth route was 
entitled to all the business and intended to have it. There 
was nothing Icft to be done but succumb to the inevitable 
with the best grace possible, and so, by a formal vote, the 
Chicago roads surrendered the great and growing traftic 
of the Northwest to the Dulnth route. 

While the opposition to the second demand was less 
strongly intrenched, it was, nevertheless, bitterly opposed 
by St. Paul and Minneapolis, and the other lake lines, 
which had always made the rates to the Twin Cities at 
least as low as to Duluth. The conflict was lively while 
it lasted, but the outcome in this case was the same as in 
the other—the victory rested with Duluth, whose right to 
commercial supremacy in the Northwest was recognized 
by the establishment of a lower freight rate than is given 
to St. Paul, Minneapolis, or any other inland city whatso- 
ever. 

The effect of these changes in rates are seen by 
the statement that grain rates from Omaha to Du- 
luth are now the same as from Omaha to Chicago, and 
application has even been made to have rates from 
Kansas City to Duluth reduced to an equality with 
Chicago. How heavy the business is that is flowing 
toward Duluth may be seen by the statement of the 
October traffic of the Eastern Minnesota Railway, 
the St. Paul, Minneapolis & Manitoba’s outlet to 
Duluth. The gross earnings were $140,000, or $2,000 
permile. The ton mileage for the same time was 
nearly 16,000,000. During the season of lake naviga- 
tion the company handled nearly 1,000,000 barrels of 
flour. 

Concerning future railroad construction, a good 
deal is said. The Duluth & Winnipeg is expected 
to tap the great wilderness about the head waters 
of the Mississippi, and bring in an enormous amount 
of lumber, wheat and iron ore to be shipped at Du- 
luth. The Chicago, Milwaukee & St. Paul is ex- 
pected to build an extension, leaving the main line 
at New Lisbon, Wis., and passing through the great 
pineries on the Chippewa and Flambeau Rivers, to a 
terminus at Duluth. Other projects mentioned are 
the Port Arthur, Duluth & Western, to run from 
Port Arthur through the silver and iron districts to 
the International boundary, and the Duluth, Red 
Wing & Southern, which is planned to extend from 
Duluth to Sioux City, Ia.. 

Principal interest centres, however, in the 
prophecy of “‘a magnificent contest for supremacy” 
between the Northern Pacific and St. Paul, Minne- 
apolis & Manitoba or Great Northern. We quote 
as follows: 


HENRY VILLARD has signalized his return to the con. 
trol of the Northern Pacific by a plan for a consolidated 
morigage for $160,000,000, which provides more than $50,- 
0,000 for increase of equipment, improvement of termi- 
nls and the construction of branch lines. A rec nt circu- 
lar issued to the holders of preferred stock says: 

“The company must be prepared to build additional 
feeders wherever and whenever the local developments 
warrant and the danger of hostile occupancy appear.” 

‘The Manitoba will build to the Pacific coast, but before 
it can possibly complete its Pacificextension the Northern 
Pacific will have shortened its present line by more than 
1” miles. This it will do by building from Missoula to 


Mullan, completing the Coeur d’Alene line across Idaho 
and extending the Central Washington branch to Cleelum> 
just east of the Stampede tunnel. The Manitoba is build- 
ing from Great. Falls to the Little Belt Mountains, and 
the Northern Pacific has surveyed a line from Billings by 
way of the same mountains to Ft. Benton, which may be 
extended on across the boundary to the coal mines at 
Lethbridge. Just what lines will be built in Minnesota 
and the Dakotas is not yet known, but indications are not 
lacking that the Northern Pacific means to cut deep into 
the Manitoba's choicest territory in the Red River 
Valiey, and may run a race with it to the corn country in 
the Southwest, or across the newly opened Big Sioux 
reservation to the Black Hills 

The Manitoba has been making preparations for the 
coming conflict also. Asan offset to HENRY VILLARD'S 
consolidated mortgage, President H1LL puts forth the 
Great Northern Ry. scheme, which will concentrate the 
Manitoba and all its allied railway and steamship lines 
under one control and provide the necessary millions for 
making further extensions. At least two important ex- 
tensions are to be made at once, however, which will 
complete the great Montana line westward to the Pacific 
and eastward from Crookston to Duluth, making this city 
the terminus of a second transcontinental line. No other 
extensions have been officially announced, but it is not 
likely that these are all that will be made. Those which 
teem most probable are an extension of the Sioux Falls 
line to a connection with the Burlington system in Ne 
brask1, the extension of the Huron or Aberdeen line to 
the Black Hills across the Big Sioux reservation, and of 
the Brown's Valley branch across the Sisseton reserva 
tioa, both of which are to be opened for settlement 

The secret of Duluth’s supremacy lies in her situa. 
tion at the head of the great lakes, and the facilities 
thus offere¢ of water transportation for the millions 
of bushels of grain from northwestern prairies to 
the markets of the East. A single one of the great 
steel propellers, which ply between Duluth and 
Buffalo, carries a cargo of 2,700 tons, moves at nearly 
the speed of a freight train; and, since she has a ‘“‘clear 
track” all the way, and none of the delays which 
take up so much of the time of the freight trains, 
she can make the run from Duluth to Buffalo regu- 
larly in 3 days; and it has been made in as short a 
time even as 56 hours. By rail from Du'uth to 
Buffalo, via the Northern Pacific, Wisconsin Central 
and Lake Shore & Michigan Southern Rys. is 
1,047 miles; hence, a freight train to make the run in 
56 hours would have to make nearly 19 miles per 
hour, including stops. Comparing the rail and lake 
transit in point of expense, the propeller costs about 
$120 a day to run, or $360 for the trip. Hence, if she 
has no return cargo whatever, the cost per ton of 
carrying the grain from Duluth to Buffalo will be 
only 27 cents. Thus, if the rail lines carried at the 
same rate as the actual cost of carriage by the water 
route, they would receive only ,), of a cent per ton 
mile. Of course, this leaves out of account the cost 
of the boat in the one case and the cost of the roll- 
ing stock and permanent way in the other; thus 
making the comparison even more favorable to the 
railway than is actually the case. 

That the importance of this great natural highway 
is fully appreciated, the following official figures of 
the freight passing through the locks of the Sault 
Ste. Marie Canal in the seasons of 1588 and 1889 fully 
show : 

Season of Season of —Increase.~ 


1888 1889. Total. P. c. 
No. vessels i es ‘ 7,803 9,579 1,776 23 
Net registered tonnage.. 5,130,659 7,221,935 2,091,276 41 
Net tonnage, freight .. . 6,411,423 7,516,022 1,104,599 17 
pe 2,106,041 1,629,197 "475,864 23 
Barrels flour ... 2,190,725 2,228,707 37,892 02 
Bushels wheat .» «+ 18,596,351 16,231,854 2,364,497 13 
Bushels other grain... . 2,022,308 2,133,245 10,937 95 


Net tons iron ore 2,570,517 4,005,855 1,525,338 59 





“Decrease. 

About 40 per cent. of the tonnage passing through 
the canal is engaged in Duluth trade. It isexpected 
that the completion of the new lock at the Sault, 
which will permit the passage of vessels drawing 21 
ft. of water, will give a new impetus to Duluth’s 
commerce and make still more certain the suprem- 
acy of the water route over the rail route. 


The Castlewood Dam, Denver Water Storage 
Co. 

The Denver Water Storage Co., of Denver, Colo., 
has well under way the construction of a dam, near 
the head of Cherry Creek, in Douglas Co., Colo. As 
the late failure of the Walnut Grove Dam has caused 
some apprehension, the Denver Dail; News has pub- 
lished a cut and description of this dam, which 
account is here condensed. 





This dam is intended to eventually store nearly 
230,000,000 galls. of water; with a drainage area of 
about 350 sq. miles behind it; an average rainfall of 
18 ins. per annum, and a winter flow in Cherry Creek 
of 10 cu, ft. per second. 
180 acres, with 70 ft. as the maximum depth near the 
dam, andan average depth of 30 ft. The overflow 
from this lake will fill smaller lakes below, and by 
mean of ditches irrigate about 30,000 acres of land 


The storage lake will cover 


of which the company owns 16,000 acres. 

The original plans for the dam were drawn up by 
Mr. A. M. WE.LLEs, C. F., the engineer of the com 
pany. As designed the dam will have a total length 
of 635 ft.on top, the ends being imbedded about 
15 ft. into the sides of the cafion. At the centre the 
dam is 65 ft. high, with bottom length at centre of 
83 ft. In cross-section the dam has a slope of 1 hori 
zontal in 10 vertical on the water face, 
of lto Lon the other or dry face. 


and a slope 
The dam is built 
if completed 
according to the plans will weigh 75,000 tons. It 


of a hard, non-porous sandstone, and 
rests upon a bed of pure clay, of a somewhat green 
ish color, with hard-pan deposits in it in places, 

In its construction, the front and back walls are 
laid in cement for a thickness of 5 ft. each, with the 
intervening space filled with closely packed rock, 
As described, the foundation was excavated 15 ft. in 
the clay, and all ‘air-holes” filled by liquid grout. 
The waste-weir is shown in the centre of the dam, 
on a “‘progress elevation” given. The cross-section 
here reproduced from the Daily News apparently 
shows a bottom outlet, imbedded in concrete, com 
municating with a shaft and valve-chamber and 
horizontal pipes at different levels. But not enough 
of the detail is here given to show or describe the 
overflow and the detail of the dam. 

The Resident Engineer directly in charge of the 


work is Mr. RoBERT WADDELL, C. E., a graduate of 





Castlewood Dam, Denver Water Storage Co. 


McGill University, and engaged since 1881 in irriga- 
tion work in Colorado. He reports on March 6, that 
about 25 per cent. of the work is completed and that 
it will probably be finished by June 1. The estimated 
cost of the ditch and the dam combined is $350,000. 
The president of the company is CARLISLE N. Cree; 
C. H. RoseEnrELp is vice-president and Wm. E. 
ALEXANDER is secretary and general manager. 

The canal leading from the dam to the lower lakes 
mentioned is 50 miles long; for the first 10 miles 
this canal is 21 ft. wide on top, and for the remain 
ing 40 miles 18 ft. wide. The depth throughout is 4 
ft., with a fall of 2'; ft. to the mile. The company 
claims to be using every precaution to insure good 
work, by the careful inspection of trained engineers. 
The cement used is said to be Denver and English 
Portland mixed in equal parts. The water in the 
catchment lake thus formed will be led tothe lakes 
and canals below as soon as the Castlewood Lake is 
one-half full. 


THe HARLEM RIVER TUNNEL PROJECT was ar- 
gued before the Committee on General Laws at 
Albany on March 16. Mr. B. R. Gurion, C. E., de- 
scribed the tunnel proposed in the bill introduced by 
Mr. C. C. CLARKE. It would be located near Third 
Ave., and as now planned would commence at 
the south side of 137th St., at the present grade, 
and the east line of Third Aye.; it would run 
thence in a southerly direction, on a down grade of 
3 ft. 10 ins. per 100 ft., for a distance of 1,400 ft. to 
the north bulkhead !ine of the Harlem River. 
Thence it would pass south under the river, and 42 
ft. below mean low tide for 400 ft. to the south 
bulkhead line; thence south- on a line parallel to 
and *105 ft. east; of Third Ave.. with an up grade 
of 3 ft. 10 ins.Jper 100 (ft. for 1,436 ft., tothe north 
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line of 125th St. It is proposed to build it across 
the river in coffer-dams, one-half at a time. The 
tunnel would be built of brick, founded on piles, 
with two arches of 15 ft. span and 71g ft. rise sepa- 
rated by a brick pier 6 ft. thick. The side walls 
would be 5 ft. thick and the arches 3 ft. thick, with 
4 ft. of concrete covering the arches under the river. 
The approaches would be of the same general di- 
mensions, The roadway in each arch would be 10 
ft. wide with a 5-ft. sidewalk, and the height of 
the tunnel, from floor to intrados of arch, would be 
15ft. The estimated cost is $3,000,000, 


THE East RIverR TUNNEL PROJECT is now before 
the New York Councils for permission to commence 
work; but it has been referred to a committee on 
tunnels and bridges, which committee does not 
seem Inclined to act upon it at all. Mr. O. W. 
BARNEs, C, E., the engineer of the company, says 
that all the plans are completed in every detail and 
that work could be commenced within one week 
after the necessary authority is secured. This is 
the project for connecting the Long Island railway 
lines with the Vanderbilt system and New York 
City generally by way of Hunter’s Point and Forty- 
second St, 


THE COMPLETION OF THE NEW CROTON AQUEDUCT 
is promised by Commissioner Scott by July 1 next. 
But he admits that it will require ‘a good deal of 
hustling” to accomplish this result in the time 
given. The work on section 9, near Yonkers, and 
the pipe line from 135th St. to the reservoir in 
Central Park may cause delay. 


orrections for Baker’s ‘‘ Masonry Construc- 
tion.” 


In addition to the corrections noted below, a few typo 
graphical blemishes have been removed. If any one has 
discovered other errors, the author will be pleased to 
have notification of the same 


ERRORS IN 1ST EDITION CORRECTED IN 2ND. 


Page 199, at foot of page, insert 8S = the span, in feet. 

Page 239, 11th line, read “ the length of pile 25 ft.” 

Page 239, 12th line, for lbs. read tons. 

Page 239, 13th line, for lbs, read tons. 

Page 246, foot note, for 777 read 27?. 

Page 281, 4th tine, for 27549 below high water read soy /t. 
Sin. 

Page 300, 20th line, for 772 read 770, 

Page 300, 29th line, for 772 read 770. 

Page 393, foot note, for §7 read § 704. 

Page 405, 5th line below table for middle read division 
wall, 

Page 455, Sth line of $679, for the abutment read any 
Joint. 

Page 462, 8th line below equation (10), for (*) read (9). 

Page 474, foot note, for gs read 455. 


ERRORS IN 18ST AND 2ND EDITIONS CORRECTED IN 3RD. 

Page 486, in five places, for Fig. 1377 read Fig. 735. 

Page 465, for the first two sentences under eq. (11) sub- 
stitute tne following : The above relation, due originally 
to Navier, has in a nothing to do with the position of 
the line of resistance, but is employed by writers who as- 
sume that an arch is stable if a line of resistance can be 
drawn anywhere within the middle third of the arch ring, 
to determine the crown thrust. Notice, however, that un- 
der these conditions the radius of curvature is known only 
within limits. 

Page 490, $708, for paragraph 1 substitute the two fol- 
lowing: This theory is approximate since it makes no 
attempts to determine the true line of resistance, but finds 
only a line of resistance which les within the middle 
third of the arch ring. 

The radius of curvature to be used on fading the crown 
thrust is indeterminate. It is frequently, but erroneous- 
ly, taken as the radius of the intrados at the crown. 

Page 491, at the end of §708 the following objection to 
Rankin's theory bas been added: Rankin himse 
says (Civil Engineering, p. 422) that the method of $707 is 
inapplicable to circular arches greater than 90°, and 
gives a complicated formula for that case, 


CHAMPAIGN, IIL, Jan. 25, 1890. Tra O. BAKER, 


PERSONALS. 


Mr. Gro. Q. ELy has been appointed Superintend- 
ent of Streets at Manchester. Va. 

Mr. Levi HEGE, Superintendent of the main stem 
division of the Georgia Central R. R., has resigned. 

Mr. E. V. R. THAYER has resigned his position as 
a Director of the New York & New England R. R. Co. 

Mr. H. B. BurLEy has been appointed City Engi- 
neer of Nashua, N. H., vice Mr. C. E. Emerson, resigned. 

Mr. FRED. M. FAIRCHILD has been appointed City 
Electrician of Nashville, Tenn., at a salary of $1,300 per 
annum. . 

Mr. ALLEN A. CHAPMAN, at one time a director of 
the Baltimore & Ohio R. R. Co., died March 4 at Balti- 
more, Md, 


Col. J. MERvyN DonaunveE, President of the San 
Francisco & Northern Pacific R. R., died March 2 at San 
Francisco, Cal. 


Mr. A. F. BAnKs has been appointed Traffic 
Manager of the Central Iowa Ry., with headquarters at 
Marshalltown, Ia, 


Mr. Doremvs has been appointed City Surveyor of 
falt Lake City for the unexpired term of Mr. Jesse W. 
Fox, Jr., resigned. 


Mr. Gro. L. Witson has been reappointed As- 
sistant City Engineer of St. Paul, Minn., under Mr. 
RUNDLETT, City Engineer. E 

Mr. MILLARD HUNSIKER, Of Pittsburg, Pa., has 
resigned his position as Assistant Secretary and General 
Agent of the Carbon Iron Co. of that city. 


Mr. Artuur E. HILL, C. E., has been appointed 
engineer of the water-works to be constructed at West- 
minster, B. C., at a salary of $2,000 per annum. 


Mr. Joun M. Davipson, for several years Presi- 
dent of the Saratoga & Whitehall R. R. (now a part of the 
Delaware & Hudson system), died at Saratoga, N. Y., 
March 7. 


Mr. J. T. FANNING, C. E., of Minneapolis, Minn., 
will report upon the plans and specifications now under 
consideration by the Water Commissioners of New West- 
minster, B. C. 


Mr. ARTHUR CRANDALL, representative of the 
Dunham Mfg. Co. in Chicago and the Northwest, 
has taken the position of Secretary of the company, 
with headquarters at the Chicago office, Phenix Build- 
ing. 


Mr. W.C. AmrEs has accepted the position of 
Locating Engineer of the Michoacan & Pacific R. R., with 
headquarters at Maravatio, Mexico. His transitman is 
Gro. H. Ames; Topographer, C. L. Ketiry; Leveler, H. 
M. Roor. 


Mr. C. M. BENNETT has been appointed Superin- 
tendent of the Western Division of the Chicago, St. Louis 
& Pittsburg R. R., vice Mr. CHARLES WatTrTs, promoted. 
Mr. F. G. DARLINGTON has been appointed Superintendent. 
of the Eastern Division, vice Mr. BENNETT, transferred. 


Mr. Jonn A. Carter died at Rockville, Md., 
March 10. He was for a long time employed in the engi- 
neering department in the construction of the tunnel of 
the Baltimore & Potomac R. R. at Baltimore. He was a 
brother of Col. H. C. CARTER, General Superintendent of 
the southern division of that road. 


The Union Switch & Signal Co., of Pittsburg, Pa., 
has made some changes in its staff. The list of officers is 
now as follows: President, Gzo. WESTINGHOUSE, Jr.; 
Vice-President, ©. H. JACKSON; Treasurer, R. PrTcaiRN; 
Secretary, A. T. RowAND; General Manager, E. H. Goop- 
MAN; Assistant General Manager and General Agent, R. 
H. SouLk; Superintendent, J.T. HamBay; Auditor and 
Assistant Secretary, JAs. JOHNSON. The Boston office 
has been removed to the Hathaway Building. 


Mr. HENRY Woop, Bridge Inspector on the East- 
ern Ontario division of the Canadian Pacific Ry., died at 
Ottawa, Ont., recently. Mr. Woop was born in Littleboro, 
Lancashire, England, in 1823, and came to this country in 
1854, being sent from England by the contractors to super- 
intend the construction of the bridges on the lower sec- 
tion of the Grand Trunk Ry. For the last 15 years he was 
in the employ of the Canadian Pacific Ry. and for the last 
8 years he held his late position, with headquarters in Ot" 
tawa. 

Mr. THomas Tart has been appointed General 
Superintendent of the Ontario and Atlantic divisions of 
the Canadian Pacific Ry. The two eastern divisions are 
to be consolidated, and Mr. Tarr will manage from head- 
quarters at Toronto the division that was formerly under 
Mr. MACKINNON’S superintendence at Montreal. The 
Ontario division has extended from Smith’s Falls west 
ward, and the Atlantic from that point to the east. Mr. 
Tart will now exercise supervision from Port Arthur on 
the north and Windsor on the west tothe borders of New 
Brunswick on the east. 


THE following appointments have been made on 
the Ontario and Atlantic Divisions of the Canadian 
Pacific Ry.: Mr J. W. LEONARD, Superintendent of the 
Atlantic Division, with office at Montreal. Mr. T. W1ILL- 
1AMs, Assistant Superintendent, Toronto Junction to 
Windsor and Guelph and Ingersoll branches. Office at 
Toronto. Mr. R. R. JAMIESON, Assistant Superintendent, 
Toronto to Owen Sound (including Toronto Junction, 
Parkdale and Queen’s Wharf), Teeswater, Orangeville 
and Elora branches. Office at Toronto. Mr. R. CARDIFF, 
Assistant Superintendent, Toronto Junction to Montreal 
Jct. and St. Luc Jct. Office at Smith’s Falls. 


———SS———————— ——— = 


PUBLICATIONS RECEIVED. 


—Thirty-first Annual Report of the Railroad Commis- 
stoners of the State of Maine.—For the year ending Sept. 
30, 1889, D. N. MortTLanp, A. W. WiILDEs, Roscoe L. 
Bowers, Commissioners. 6x9 ins., cloth bound, 202 pp. 

The report includes, in addition to the usual statistical 


tables compiled from the annual returns of the railway 
companies of the State, the various decisions rendered by 
the board during the year. 

—Twenty-third Annual Report of the City Enginee; 
(of Boston) for the year 1889. Pamphlet, 126 pp. W». 
JACKSON, City Engineer. 

This report reviews the work done under the City En 
gineer’s Department, proper, and also in connection wit! 
the Water-W orks, Improved, Sewerage, or Main Drainage 
and Parks. The illustrations given are: details of Leyden 
St. Bridge, 35 ft. span; placing of 30-in. siphon at Warren 
Bridge, in connection with water-works; sections showing 
lining of portions of Beacon St. water-works tunnel and 
three views of work in progress. There is also a diagram 
showing the rainfall and daily and yearly average con 
sumption of water for the years 1875 to 1889, inclusive, and 
a second diagram showing the heights of Sudbury River 
reservoirs, Farm pond, and Cochituate and Mystic lakes» 
and the rainfall on the Sudbury River water shed during 
the year 1889. The diagrams are supplemented by tables 
giving further statistics. 

An appendix contains an alphabetically arranged table 
of contents of City Engineer’s Reports published from 
1868 to 1889, inclusive. The value of this will be apparent 
to all. 


—Fifth Annual Report of the Board of Sewer Commis- 
sioners of the City of Pawtucket for the Year Ending 
Nov. 30, 1889. Pamphlet, 15 pp. A. R. SwWEEt, Engineer 
and Superintendent. 

The total length of sewers is 13.12 miles, of which 10.56 
miles are of salt-glazed pipe, 2.43 miles of brick, 1,289 ft. 
of cement pipe, for overflow, and 397 ft. of iron pipe. The 
total number of connections is 604, providing for the 
drainage of 684 buildings. 


—Report of the Operations of the Engineer Depart 
ment of the District of Columbia, under the direction of 
Maj. Chas. W. Raymond, Gerps of Engineers, U.S. A., 
Engineer Commissioner, District of Columbia, for the 
Fiscal Year 1888-9. Pamphlet, 245 pp. 

This report contains three large and one small map 
The first map shows the area of the city covered with 
water during the flood of June 1,2 and 3, 1889. The sec 
ond map accompanies the report of Capt. Jas. L. Lusk 
and shows in detail the distribution system of the water- 
works. The third also accompanies Capt. LusxK’s report, 
and shows the location and size of sewers. The smal) 
map shows the progress of the topographical survey of 
the district, to June 30, 1889. 

Of the many valuable features of this report our space 
permits us to mention only the cement tests, the question- 
able and condemned wells and summary of houses sup- 
plied with Potomac water, by street frontages and num 
ber of stories. 


—Proceedinys and Addresses at a Sanitary Convention 
held at Pontiac, Mich., Oct 17 and 18, 1889. Pamphlet, 119 
pp. Do., at Vicksburg, Mich., Dec. 5 and{6, 1889. Pampblet 
73 pp. 

These publications contain, in addition to other matter, 
papers on the water supply and sewerage systems of 
Pontiac and Vicksburg, Mich. A noteworthy paper is 
one entitled “The Climate of Michigan, with more Especia! 
Reference to theRainfall and Temperature,” by Sergt. N. 
B. Conger, Director of the Michigan State Weather 
Service. This paper is accompanied by 26 precipitation 
charts of the State, showing precipitation for each month 
in 1888, the normal precipitation for each month for 13 
years, the precipitation for 1888 and the normal yearly 
precipitation for 13 years. 


—Sizth Annual Report of the Board of Water Com- 
missioners tothe City of Northampton, Mass., for the 
Year Ending Nov. 30, 1889. Pamphlet, 17 pp. J. N. 
CLARK, Superintendent. 

Northampton is one of the comparatively few cities, of 
those having public ownership of water-works, that pay 
the water department a definite yearly sum for fire pro. 
tection and other public uses of water. The plan has been 
in vogue since 1874. 

—City of Springfield. Twenty-first Annual Report of 
the Superintendent of Streets and Sewers, for the Year 
1889. Pamphlet, 44 pp. W. L. DicKINsoNn, Superinten- 
dent. 

“Sewer Statistics,” at the end of the report gives the 
length, size, material and cost of each sewer constructed 
up to Dec. 10, 1889. The total length is 50.85 miles. Total 
cost, $619,890. 

~—Railway Engineer's Field-Book and Explorers’ 
Guide.—Especially adapted to the use of Railway En. 
gineers on location and construction, and to the needs of 
the explorer in making exploratory surveys. By H. C. 
Gopwin, New York. John Wiley & Sons, 12mo., tucks, 
pp. 358, 108 pages of tables, 100 cuts. $2.50. 

The more novel part of this work. and the only part 
which on cursory inspection seems to have much that 
is especially novel about it, is that on exploratory and as. 
tronomical work, this is fuller than in any other pocket- 
book which we recall. The part relating to construction. 
however, is algo quite full, and al er it seems likely 
to be a convenient book for the y engineer to have. 
We shall review the work more fully later. ~ 


—Foreign Commerce and Navigation, Immigration 
and Tonnage of the United States for year ending June 
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30, 1889. Pub. Doc. Bureau of Statistics. 
1,002. 

A compendium of the most detailed information on its 
subject matter, extending back over several decades. It 
shows a sad state of our ocean marine, growing no better 
and a notable tendency to deterioration in the average 
quality of emigrants. 

Report of Board of Mediation and Arbitration ot 
state of New York. N.Y. Pub. Doc. 8vo., pp. 437 and 
ISS. 

4 wretchedly sloppy report, not even containing a sum- 
mary of the hundred or two strikes described in detail. 
The Board claim that its work is doing good, and we trust 
it is, but if they are no more systematic in their investi- 
vation; than they are in their reports, their work can be 
of little use. 


~Multiplication and Division Table for all numbers up 
to 100x100. By CHas. H. Gituetr. Appleton, Mise., 1 
large sheet, 12 x 15 ins. ; 25e. 

Many readers, no doubt, will find this table a useful 
office companion if mounted on a sheet of card-board. It 
can be obtained from the author or from this journal. 


The Danger and Wrong of Existing Legislation Con- 
cerning Railways; A Review of Its Results. Pamphlet, 
36 pp. Railway Age Publishing Co., Chicago, [1 

This pamphlet is a reprint of the Directors’ report of the 
Chicago & Alton R.R.Co. The gist of the report has 
already been given and editorially discussed in our 
columns. 


8 ¥O., pp. 


TRADE PUBLICATIONS. 


~The Baker Heater.—Illustrated pamphlet of the Baker 
system of heating railway cars by hot water. 16 pp. 
Baker, Smith & Co. New York and Chicago 








SOCIETY PROCEEDINGS. 


The American Society of Civil Engineers.—Meeting 
of March 19; Vice-President A. Fteley presiding, with 
about 45 members present. Mr. Charles E. Emery con- 
tinued his description of the details of construstion of 
the plant of the New York Steam Co., commenced at the 
last meeting. A discussion by a numberof the members 
present followed, 


Engineering Association of the Southwest.—At the 
meeting at Nashville, Tenn., on March 13, a paper was 
read by Mr. C. A. Locke, U. S. Assistant Engineer, Nash- 
ville, Tenn., entitled “Memorandum of Government Sur- 
vey in 1889 of the Cumberland River below Nashville;” 
and a paper by Mr. Geo. Reyer, Superintendent of Water 
Works, Nashville, Tenn., on ‘““The Recent Duty Test of 
the Holly-Gaskill Pumping Engine at the New Pumping 
Station, Nashville, Tenn.” Secretary, Olin Landreth. 


Engineering Society of the School of Practical 
Science, Toronto.—At a recent meeting Mr. T.S. Rus- 
sell read a paper on railway construction and surveying, 
illustrating the paper with photographs and profiles of 
the work carried on by him in Manitoba last summer. 
The writer described the new machine for excavating 
and embanking earth,a machine, which, though it does 
its work very quickly, is said to be open to serious objec- 
tion on account of the loose manner in which it throws up 
the dirt. Other details, especially an ingenious method 
of determining the dump in earthwork, were also des- 
cribed. 


Civil Engineers’ Club of Cleveland, O.—The annual 
meeting was held March 11, President W. R. Warner in 
the chair. 

Reports were presented on the progress in engineering 
for the year by the chairmen of the different committees, 
as follows: On Civil Engineering and Surveying, C. G. 
Force, Jr. ; on Railroad Engineering, A. Mordecai ; on 
Architecture, J. N. Richardson; also on Mechanical 
Engineering, read for the chairman of that committee 
by Mr. Walter Miller. 

The President presented the annual report of the Ex- 
ecutive Board, accompanied by the annual reports of the 
Treasurer, S. J. Baker, and of the Secretary. (. O. Palmer. 

The ballot for officers for the ensuing year resulted as 
follows: President, W.H. Searles; Vice-President, J. L. 
Gobeille; Secretary, C. O. Palmer; Corresponding Secre- 
tary, S. J. Baker; Treasurer, N. P. Bowler; Librarian, 
€. N. Barber; Member of the Board of Managers of 
the Association of Engineering Societies, Prof. Cady 
Staley. 

Northwestern Railroad Club.—The meeting of 
March 8 was on “Brasses.” The paper read was by G. L. 
Warren, giving the following record of experiments in 
coefticients of friction, lubricated and unlubricated. We 
do not consider these tests as entirely reliable. The ex- 
periments were made with two materials for journals— 
one, Norway iron and the other machinery steel. The 
bearings, four in number, we will class for convenience as 
A, B, C, and D. A was composed of 6 parts by weight of 
copper and 1 of tin. B was composed of 8 parts copper, 1 
tin. C was composed of 1 part copper, 2 antimony, and 24 
tin. Each of these mixtures was refined. D was com- 


posed of 8 parts lead, and 1 of antimony. The pressures 
per square inch were 100 Ibs., 200 Ibs., and 300 Ibs., respec- 
tively. 


AT 100 Las. 
Steel oiled. Iron oiled. Steeldry. lron dry 
A -00445 00447 OT 0109 
B. . .0R5O 00487 0109 0131 
C,. eee 006 00890 0108 O75 
dD. 0867 00850 0092 0169 
AT 200 Las. 
A 0437 0058 Oso O31 
B 00399 00582 O18 142 
C.. . .00436 00437 0136 158 
dD. 00381 00456 131 0175 
AT 300 Las 
Bd ves ss cnatcaa ae 00574 .1330 1150 
ELS 00629 -1340 -1200 
1 eel 00381 00409 1590 1870 
vD .. -OOB45 00500 -1420 1620 


The coefficient given by Morin for brass upon wrought 
iron is .054, while those used for the friction on ordinary 
cars are from 6% to 11% lbs. per ton. Experiments by 
PENN showed that brass upon iron abraded at 675 Ibs. per 
sq. in. pressure, while at 975 lbs. per sq. in., it sat fast, and 
babbitt metal rolled out at 1,600 Ibs. per sq. in. 

The Engineering Association of the Southwest. 
The regular monthly meeting of the Association was held 
at Nashville, Tenn., on March 13, President John Mac- 
Leod, of Louisville, Ky., presiding, with about thirty in 
attendance. A communication was received from the 
Tradesman, of Chattanooga, Tenn., offering a cash prize 
of $25 for the most meritorious paper read before the As 
sociation by any member thereof, between the meetings 
of December, 1889, and June, 1890, inclusive, the award of 
the prize to be made by the Executive Committee of the 
Association. The proposition was accepted by the Asso 
ciation. The programme of the evening comprised a paper 
by Mr. C. A. Locke, U.S. Asst. Engineer, Nashville, Tenn.. 
on “The government survey of the Cumberland River 
below Nashville conducted in 1889.” The paper contained 
an account of the regimen of the river, and the results 
of the examination for suitable sites for locks and dams, 
with estimates of cost of the construction of the 
same, and an exhibit of the probable results of the 
improvement in the navigation of the river. In 
the discussion Mr. Joseph W. Walker, United States 
Assistant Engineer in Charge of Lock and Dam No. 1, sub- 
mitted drawings and a description of the form of moveable 
dam which is under consideration for adoption on this 
river. The dam is of the “American Bear-Trap” type, 
stiffened by torsion bars. The decision as to the style of 
dam to be adopted rests with a board of United States 
engineers, who will make their report in the spring. 
Borings near the mouth of the Cumberland on the survey, 
developed at one point specimens of a peculiar, indigo 
blue mineral resembling in form fragmerts of roots of 
trees occurring ina stiff drab clay and about 6 ft. below 
jow water. Dr. William L. Dudley, of Vanderbilt Univer- 
sity, submitted an analysis of the mineral, which he 
stated to be a very novel and peculiar one, composed of 
the phosphates of iron and aluminum resembling “‘Vivian- 
ite.” Its form was doubtless due to its having replaced 
the decaying woody matter in the submerged 
roots of trees. Prof. P. W. Clarke, of the 
U.S. Geological Survey pronounced the mineral a very in- 
teresting and peculiar one, and requested that the results 
of further examinations and specimens of the mineral be 
sent to the National Museum at Washington. The paper 
announced for the evening by Mr. Geo. Reyer, Superin- 
tendent of Nashville Water-Works on “The Recent 
Duty Test of the Holly-Gaskill Pumping Engines of the 
Nashville Water-Works” was read by title only, as the 
results of the test had not been fully reduced. The paper 
will probably be published by the Association as soon as 
completed. The programme of the next meeting of April 
ll, which will be devoted largely to the subject of secur- 
ing heavy submerged bridge foundations, will include a 
paper on “ The Foundations of the Louisville & Jeffer- 
sonville Bridge,” by Mr. Robert D. Engle, engineer in 
charge of this bridge, the foundations of which are now 
being built by Sooysmith & Co.; also a paper on “ Dredg- 
ing Under Pneumatic Pressure,” by Mr. Charles Hermany, 
Chief Engineer of the Louisville Water Co., who recently 
constructed, for the extension of the Louisville water sys. 

tem, one of the largest pneumatic caissons ever built. 


New England Railroad Club.—The annual meeting 
was held Wednesday, March 12, President Richards m 
the chair. The report of the Secretary and Treasurer 
showed that the club has 19 members, that the attend- 
ance at the meetings during the year was 523, an average 
of 58 per meeting; 6 members have resigned and 3 have 
died. The receipts for the past year amounted to $578.18: 
expenses, $160.12; balance in the treasury, $118.06. 

Mr. Joun KENT, of the Nominating Committee, report- 
ed a list of officers for the ensuing year, who were duly 
elected as follows: President, Geo. Richards; Vice-Presi- 
dent, Orlando Stewart; Secretary and Treasurer, F. M 
Curtis; Executive Committees, Geo. Richards, ex officio, 
F. D. Adams, J. N. Lauder, Albert Griggs, J. W. Marden, 
L. M. Butler, F. M. Twombly, John Coghlan; Finance 
Committee, Geo. Richards, ex officio, Chas. Richardson 
Isaac N. Keith, Daniel S. Page, A. G Barber, Osgood 
Bradley, Joel Hille, Geo. H. Wightman 


The subject for discussion at the next meeting was an 
nounced as “ Locomotive Boiiers,” and for the present oc 
casion, * Freight Car Couplers.” 

The Secretary then read a circular, which had been is 
sued by the Executive Committee of the club and sent to 
the managers and superintendents of the various rail 
roads in New England, for the purpose of obtaining the 
opinions of the men who use the different couplings as to 
which is the best and safest. The inquiry wasas to the 
form of coupler which best combines uniformity, auto 
matie action and safety. 

One thousand nine hundred and forty-eight 
received in response to the above circular, distributed a- 
follows: In favor of the Safford coupler, 1,239; Janney, 57; 
old fashioned link and pin, 63; Boston automatic, 3); 
Gould, 26; Miller, 25; Marks, 5; Dowling. 2; Cowell, 1. 

Mr. F. D. ADaMs: A few years ago the Ames coupler 
was adopted and used quite extensively; several thousand 
Boston & Albany and the Vanderbilt road 
were equipped with it. Through the misfortune of its 
manufacturer it did not prove to be as successful as was 
anticipated, but I believe it is one of the best couplers 
ever made: it is, however, being entirely abandoned. We 
have used the Safford for a great years, and we 
have watched the success of the Janney type, or what is 
termed the Master Car Builders’ type, with much inter 
Mr. Adams went on to express his preference for the 
Sattford or plain link draw-bar, and his condemnation of 
the M. C. B. type, he having long held to this position. 

Mr. MARDEN had not been a believer in the Master Car 
Builders’ type of coupler. 
material that can be had cheaply 
knuckles of is strong enongh to hear the shocks it re 
He had had 100 cars equipped with it, and they 
have been out of service more than half the time on ac 
count of being disabled by broken draw-bars, and when 
we add to that the expense of repairing and of taking 
them to the shop, it has proved rather a costly experi 
ment. They were equipping cars now building and re 
pairing with what is known as the Perry coupler, an 
automatic coupler which they had for several 
years. 

Mr. SHINN: Three years ago I had occasion to make 
some tests of couplers, and I found that a blow of about 
one-third of the number of foot pounds required to break 
a malleable iron or cast-steel knuckle would put a perma 
nent set in the knuckle, and render it useless if twoof the 
same kind came together. If they sometimes receive a 
blow sufficient to cause a fracture, they must much 
oftener receive the lighter blow which will cause the 
permanent set, sufficient in many cases to prevent the 
coupling of the cars when two of this kind come together 
In investigating this subject before I made the tests, I . 
visited a number of railroads in the country where 
were made of vertical plane couplers, and 
among others the C., B & Q, where IT found the 
scrap pile told a wonderful story regarding these 
couplers; I found there knuckles made of all 
descriptions of metal, including malleable iron, cast stee! 
of the best make and some others, and they all had 
broken under conditions to which they Were exposed, and 
my conclusion was that that occurred either through a 
fault in the form, want of sufficient me‘al or want of 
strength in the metal itself, and railroads could not afford 
to be equipped with that sort of coupler unless better 
material would be found. i think the day will come when a 
better metal will be had than is now being used for that 
purpose, and I think then the danger of permanent set 
will disappear and the percentage of breakage will de 
crease. 

Mr. GetTHAN: With regard tothe use of the vertical 
hook, I will say that where cars have been kept together 
and equipped with this coupler, the number of breakages 
has been very much less than with those where they have 
been mixed up with cars equipped with all sorta of 
couplers. 

Mr. LAUDER: Assuming thal the statistics that we get 
from different quarters are approximately correct, it 
seems that there is a vast difference between the break- 
ages reported by different roads, and | think it is plain 
how that difference comes about. The roads that have 
taken hold of the vertical plane coupler, or more properly 
the Janney type of coupler, and equipped any consider- 
able number of cars with it, as a rule will be found to 
have put this coupler onto a special class of cars, as 
stock cars, fruit cars, etc., where the trains are made up, 
perhaps, with the products of the West, beyond the Mis- 
sissippi or Missouri River, and run to New York or Boston 
without really being uncoupled. Uunder those circum 
stances, the breakages of any coupler, especially a hook 
coupler, would be very slight. 

Mr. CouGHLAN: The trouble with the hook coupler is 
the defect in its mechanical construction, and no ptece of 
mechanism constructed in that way could endure one 
quarter of the shocks te which a freight car is subjected, 
carelessly handled as it often is in the yard by trainmen. 
It does not matter of what metal it is made, but if made 
in this form it will bend, and if it does not bend it will 
break, and as soon as it is bent its efficiency is loat. 

A long paper upon couplers, prepared by Jonn H. Forp, 
was read by Mr. ApaMs. He also had a low opinion of 
the M. C. B. type, Wecomment on this meeting adi- 
torially. 
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neering works or designs, large or small, of interest from 
thet: magnitude, novelty, or originality, as well as newly 
adopted Standard Plans for engineering structures 
or details, rolling stock, etc., are always desired for early 
publication. Also Brief Technical Notes of the 
cost or manner of executing work, tests of materials, ma- 
+ hines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
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COMING TECHNICAL MEETINGS. 





Western Society of Engineers, Chicago, Iil.—Next 
meeting, April 2, Secy., J, W. Weston, 230 La Salle St. 

Engineers’ Club of St. Louis, Mo.—Next meeting, April 
2, “The Smoke Problem.” Wm, B. Potter, Secy., W. H, 
Bryan, 309 So, 7th St, 

American Society of emu Engineers, New York.— 
Next meeting, April 2. Secy., John Bogart, 127 E, 28d St, 

Civil Engineering Society (Mass. Inst. of Tech- 
nology), Boston, Mass.—Next meeting, April 3 Secy., 
Clement March, 

Engineers’ Club of Philadelphia, Pa.—Next meeting 
April 5, Secy., Howard Murphy, 1122 Girard St, 

Engineers’ Club of Kansas City, Mo.—Next meeting, 
April 7, “ Bridge Foundations in the Kansas River,” E. 1, 
Varnsworth, Secy., Kenneth Allen, 200 Baird Building. 

Civil Engineers’ Society, St. Paul, Minn.—-Next meet 
ing, April 7. Seey., Geo, L. Wilson, City Hall. 

Civil Engineers’ Club, Cleveland. O.—Next meeting, 
April 8 Seey., C. O. Palmer, 22 Cedar Ave. 

Civil Engineers’ Association of Kansas, Wichita, 
Kan.—Next meeting, April 9 Secy., J. C. Herring, Wichita, 

New England Raliway Club, Boston Mass.— Next 
meeting, April 9 Secy., F. M, Curtis, Old Colony R, R. Rooms 
in the United States Hotel. 

Engineering Association of the Southwest, Nash- 
ville, Tenn.—Next meeting, April 10, Secy., Olin H. Lan- 
dreth, Vanderbilt University, 

Western Raliway Ciub, Chicago, Hl.—Next meeting, 
April 15, Rooms in the Phenix Building. Secy., W. D, Crosman, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, April 15, Secy., 8. M. Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers.— Next meeting, 
April 16, Secy., 8. E. Tinkham, City Hall, 

New York Railway Ciub.—Next mecting, April 17. Roome, 
at 113 Liberty St. 

American Water-Works Association.—Tenth annual 
meeting at Chicago, Ill, May 20. Seey,, J. M, Diven, Elmira, 
..T. 

Master Car-Builders’ Association.— Annual convention 
at tlygeia Hote!, Fortress Monroe, Va., June 10. See., J. W. 
Cloud, Buffalo, N. Y. 

American Railway Master Mechanics’ Association. 

Annual convention at Chattanooga, Tenn., inJune, fec,, Angus 
Einclair, 140 Nassau St., New York, 


One of the surest indications of comparative 
advance in wealth is the amount of life insurance 
demanded by a nation. <A recent circular of the 
Equitable Life Insurance Company, which we 
chanced to pick up lately, shows some curious 
figures in this respect. It gives in detail the main 
financial statistics for the six leading companies of 
the United States, of which it is clearly first, for 
the 14 companies older than itself, for the 25 com- 
panies younger than itself, and for the leading 
foreign countries. These figures give the follow- 
ing striking comparison : 

INSURANCE STATUS JAN., 1889, IN THOUSANDS of DOLLARS. 





(000’s omitted.) 

Company. Ins. outstanding. New ins 1888. 
END; <5 ckcscvacessshencusweus 549,216 153,934 
INE <5 Sacoveccncdungubcosavaree 482,125 103,214 
) OO SE re 419,887 125,620 
ee ee 172,519 43,548 
Ee 153,499 18,911 
Comm. Mutuals..........ccssccseses 151,362 7,923 
I ic ctkc ica Veesndanwas 1,928,608 452,550 

eT EE Bic assiere a 501,819 98,885 

*“ 25 younger Co.’s............ 358,057 160,000* 
Total U. 8. 45 Co.’s..........- .»-. 2,788,484 711,435 


While these totals are not quite complete for 
Europe, the total is not probably more than $100,- 
000,000 of new business, showing that the pres- 
ent volume of new life insurance taken in the 
United States isnearly double what is taken out 
in all Europe. 

The total amount of insurance we have not the 
figures for, but in 1880 the United States had 1,560 
millions of insurance in force against 2,110 millions 
in Great Britain. At the present time Great Brit- 
ain has somewhat less insurance in force than the 
United States, but the next decade, if the above 
figures indicate tendency, will see all Europe 
together with less life insurance in force than the 
United States. In 1880 all Europe had 3,465 mil- 
lions in force. 





A PERSONAL letter from Mr. ROBERT B. STAN- 
TON, Chief Engineer of the Denver, Colorado Canon 
& Pacific Railway, dated Peach Springs, Ariz. , 
March 8, 1890, gives very gratifying evidence of 
the complete success of that bold exploratory sur- 
vey in the following words : 

You doubtless have seen by telegraphic reports our ar- 
rival at Diamond Creek, nearly through the Grand Cafion. 
But 53 miles more remain to be explored, and that com- 
paratively safe and easy work in all probability. 

The results of my explorations have so far been far 
ahead of my most sanguine expectations. I am sorry 
that I cannot at this time write you more; I have given 
somewhat fuller data to the Associated Press. 

I promise you good views and description of the real 
Grand Cafion, which is quite different from what some 
have imagined. We start down to complete our trip as 
far as The Needles on Monday, March 10. 

My kind regards to all inquiring friends. I have gained 
14 pounds, so far, on the trip. 

The fuller details to which Mr. STANTON referred 
were abstracted in part last week, but in general 
show that there is a natural bench 20 to 150 ft. 
above high-water mark along the whole line, on 
which a railway can be located with ‘*not half the 
heavy work which has been done in the moun- 
tains of Colorado.” That something like this 
should be true, to the extent that the route must 
be far more practicable in detail than any layman 
would imagine under the spell of its awful grand- 
eur, we have already stated to be almost a neces- 
sary result of the very magnitude of the stream 
and gorge. Speaking in the large ouly, it is 
highly improbable that there should be much more 
difficulty in running a 5-ft. gauge railway with 
10° curves down such a cafion than there would 
be in running a 1-ft. gauge railway with 50° 
curves down a cafion of one-fifth the size and one- 
tenth or Jess the depth. What the financial status 


“Estimated. The statement fails to give it probably 
because the aggregate showed a slight excess of the 
Equitable total. 


RN CD. >. 5 5c cnwhonasuwaptiasees awbeeen 18,737 
40 largest British co.’s 2... 6.0.0... ..ceee neki eea aa 130,662 
Se OE os un. cues ta dade co 12,000 
RS Deeeee SO. 6.65 kk DWAR... ARO 81,148 
BE ARIS INO DOB. ooo. ns dhecdiinntevcesuen 41,142 
Be ins 505 06) 500 hsenatucd sedan senaeleed 86, 
Total for England, France, Germany and Austro- 
BART «0. voc 0 a0cteseakivegitindee setae -- 339,429 


of the present company may be we are not in. 
formed, nor have we a particle of interest othe, 
than a purely professional one in the project or 
projectors; but we will give this hint gratis to any 
and every Western system which has a lurkin, 
longing to get to the Pacific by an independen: 
first-class line, that this cafion affords a chance fo) 
one far more favorable than any existing lin; 
which is never likely to recur, and which they wi|| 
be very foolish not to look into carefully. 





THE verdict of the coroner’s jury on the Bay 
View collision of March 6 is one displaying unusual 
intelligence and grasp of the situation, and in its 
essential parts is as follows : 

Said train consisted of eleven cars, which broke in two. 
the forward end stopping and the rear five cars crashing 
into it. After a careful, earnest and thorough investigation 
we find that the company should be charged with gross 
negligence, for the reason that the rules and regulation. 
for the running of their trains are not strictly enforced. 
and that the safety of passengers is endangered thereby 
that passenger trains of such length should not be run 
upon this or any other railroad with only two trainmen 
and this jury has reason to believe that the division su 
perintendent has knowledge that passenger trains hav: 
been run on said road in an unsafe and crippled condition, 
and if he had exacted a rigid enforcement of their ru): 
and regulations this accident could not have happened. 


The conductor is personally responsible for the accident 
for these reasons: 


1. For leaving Dunkirk with the air brakes on the rear 
five cars crippled, when it was within his power to make 
the proper connections of air brakes with but a few mo 
ments’ delay. 

2. For not having the safety chains properly adjusted 
between the rear day coach and the sleeper “ Salina,” 
after the break at Dunkirk. 

3. For not properly placing his trainmen upon the cars, 
when the train had parted at Dunkirk, to — his 
train in case of a second parting. 

4. That at the time of his notification and his own 
knowledge that the train had parted, at or near West 
Hamburg, and for a second time, and, in direct violation 
of the rules and regulations of the company, he pulled the 
bell-cord with the intention of stopping the forward por 
tion of the train. 

The verdict also censures the head brakeman, 
not unreasonably, for himself leaving the train 
without warning the passengers of danger, and 
professes ignorance of who set the air brakes. 
The verdict precisely corresponds with our own 
comments of last week on the disaster, and we 
think very justly implies that only when there 
was a certain looseness of system would a conduc- 
tor venture to handle a train as this was handled, 
and the remaining employés permit it to be done 
without protest. In fact, testimony was intro- 
duced showing prior instances of running trains 
with the brakes in a like crippled condition. 


——___- _—__—_—.- 


THE report of the last meeting of the New Eng- 
land Railroad, Club, given in much condensed 
form in another column, is somewhat funny read- 
ing when studied in connection with the miap of 
the introduction of automatic freight train brakes 
and couplers, which appeared in our issue of Dec. 
21 last. By referring.back to that map the reader 
will see that that section has been decidedly con- 
spicuous for inaction in regard to both of these 
great betterments. The New York & New England 
alone of all the New England roads has done enough 
experimenting with M. C. B. couplers to have it 
appear on the map, and that only of the mild 
‘* dotted” type, so that the whole of New England 
is practically a blank, while south and west of 
them, and even north of them, in New Brunswick, 
the solid red lines indicating an active rate of in- 
troduction almost cover the map. This backward- 
ness, as compared with the activity elsewhere, is 
so conspicuous as to instantly catch the eye of the 
most careless observer. 

In train brakes they make a somewhat better 
showing, yet still a very poor one. The Old Colony 
and the Hoosac Tunnel line have been doing 
quite a little, and the New York& New England 
and two or three other short fines something, so as 
to redeem the section somewhat from the reproach 
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of total inaction, yet even in this, New England 
is tagging along in the rear of every other part of 
the country, even of the South, where thin traffic 
and slow trains would in a measure excuse delay. 
It will also be in the immediate recollection of 
most of our readers that the New England States 
were very exceptionally backward in the intro- 
duction of the Miller passenger coupler, the West- 
inghouse passenger brake, the modern system of 
train dispatching, etc., until a succession of ter- 
rible disasters finally compelled their use, long 
after they were in general use throughout the 
rest of the country. 

This being so, one would expect that at a meet- 
ing of New England railroad men, no one of whom 
had had any considerable personal experience in 
the actual use of the M. C. B. type of coupler, 
there would at least have been some backwardness 
in condemning what they had hardly used at all, 
but what all the rest of the country was using and 
liking, and calling for more. But no hesitation of 
this kind was in fact observable. Not a good word 
was said for the M. C. B. coupler; all was con- 
demnation; and all admitted to be on aa extreme- 
ly thin basis of personal experience. One man had 
had the great aggregate of 100 couplers in use, had 
found the breakages to be alarming, and was 
emphatic in condemnation. It appeared to be 
nothing to him that the service record of 67,648 
couplers on 19 different roads, being all 
they have in service, is totally different from 
his experience, as shown in detail in our issue 
of Feb. 15. His own 100 couplers, possibly 
of some inferior and experimental make, is better 
evidence. Another man dwells at some length on 
the frightful scrap heaps which the Chicago, Bur- 
lington & Quincy used to have some years ago ; 
but breathes not a word as to the fact that that 
sort of experience ceased some years ago, and that 
the recent experience of the C. B. & Q. has been 
exceedingly favorable ; so much so, that that road 
is now increasing twentyfold the large number of 
cars which it has had in service for a year. So the 
meeting went on, one or two only venturing to be 
mildly hopeful that the future would do something 
for them. The New England men, if we were to 
judge them by the five or six persons who took an 
active part in this meeting, would seem to be living 
of choice in the world of half a decade ago, rather 
than of the present, and to prefer doing so. Why 
this should be in matters mechanical, when New 
England is so enlightened and progressive in other 
respects, we will not now attempt to surmise. 


The Proposed Change in the Engineer Corps 
of the U. S. Navy. 


In an editorial note in our issue of March 1 some 
mention was made of the proposed change in the 
manner of appointing and educating cadet steam 
engineers for the U.S. Navy. The text of the bill 
presented t8 Congress on Feb. 20 by Congressman 
BUTLER is now before us, and its passage would be 
an interesting event to many ambitious young en- 
gineers now in training in our technical schools. 

The bill as framed enacts that the Engineer 
Corps of the Navy shall be composed of 12 Chief 
Engineers, with the rank of Captain; 15 Chief 
Engineers, with the rank of Commander; 55 Chief 
Engineers, with the rank of Lieutenant Command- 
er; 95 Passed Assistant Engineers, with the rank 
of Lieutenant; 80 Passed Assistant Engineers, with 
the rank of Lieutenant, Junior Grade; 50 Assistant 
Engineers, with the rank of Er sign, and a number 
of Cadet Engineers, with the rank of Naval Cadets, 
as determined by the bill. 

Until the number of commissioned officers pro- 
vided for in the bill is reached ten Cadet Engi- 
neers shall be appointed on each June 30, plus the 
retirements and casualties occurring in the corps 
during the current year ending May 31. But 
thereafter the appointments made on June 30 
shall be twice the vacancies occurring in the low- 


est grade for the yearthen ending, and one-half >f 
these appointments is to be made from graduates 
of the Engineering Division of the U.S. Naval 
Academy, and the other half from graduates of 
technical schools of the United States who pass a 
prescribed examination. If the number of candi- 
dates, naval and civil, is greater than the number 
of appointments to be made, all of them shall un- 
dergo a competitive examination, to be prescribed 
by regulations of the Board for Examining Naval 
Engineers, and the appointments shall be made 
from those who successfully pass and in order of 
merit. All applications would have to be made 
before June 15 of each year, and the candidate 
must be not less than 19 nor more than 23 years of 
age, and pass a physical examination before a 
board of medical ofticers of the navy. 

The cadets so appointed from civil life would be 
assigned to cruising ships for one year, and ordered 
for another year to the various working naval 
yards for such practical instruction as may be re- 
commended by the Chief of the Bureau of Steam 
Engineering. Two years after the date of their 
appointment they shall pass another physical and 
competitive examination, and from those who 
pass, and in onder of merit, the Assistant Engi- 
neers of the Navy shall be commissioned. Cadet 
Engineers who successfully pass their examina- 
tions, but are not commissioned, by reason of lack 
of vacancies, shall be honorably discharged with 
one year’s pay. The pay of a Cadet Engineer 
would be $1,200 per annum at sea, $1,000 per an- 
num on shore duty, and $700 on waiting orders 
and on leave. 

This bill is in almost exact accord with the re- 
commendations of Mr. MELVILLE, the Chief of the 
Bureau of Steam Engineering, in his report for 
1888-89, and upon which we made our original 
comment. It proposes a minimum of change in 
existing laws concerning naval cadets; and in 
securing the best talent available, from within or 
without the Naval Academy, the Navy is decidedly 
the gainer. Under this law the best fitted young 
man will secure the place and the rank, as should 
be the case, regardless of where the training came 
from. 

The new navy now under construction is made 
up of high-powered ships demanding the best talent 
and training in their management and mainten- 
ance; and it is evident, from the late reports of 
Chief MELVILLE that the present Naval Academy 
source of supply is inadequate to meet this in- 
creased demand. There are not enough young 
men selecting the staff course of steam engineering 
at the Academy; and one reason therefor may be 
the foolish but no less existing prejudice among 
embryo naval officers regarding the relative status 
of ‘* the line and the staff.” This prejudice, united 
with appointments based as often upon personal 
relations with the appointing power as upon merit, 
is not calculated to furnish the best material for a 
branch of the naval service that really requires the 
highest degree of technical training and natural 
talent. 

The riaterial introduced into the navy under the 
provisions of this bill would stand on a very differ- 
ent footing as far as the preliminary training is 
concerned. The methods of instruction at the best 
of our technical schools fully equal if they do not 
surpass the methods of the Government institution. 
But the student of steam engineering would be at 
the start free from all the traditions and prejudices 
of the Academy; and if he entered and became 
permanently connected with the U. 8S. Navy, it 
would be upon his merit and fitness alone; a status 
that no one could doubt and a position gained in 
direct competition with the Academy cadets. 

What is wanted is not only more engineer of- 
ficers, but the best engineer officers the whole 
country can produce ; and if under the competitive 
examination clause of this bill the civil candidates 
should get all the vacancies, it would simply prove 
that the outside material and training is the best, 
and that the Academy course should be abolished. 


The bill is fair to all candidates, and is decidedly 
for the good of the service ; it is a modification of 
existing methods recommended by the highest 
professional authority in the Navy, and is backed 
by necessity and common sense. 

Aside from its influence on the Navy, the pas- 
sage of this bill would decidedly encourage the 
study of steam engineering in this country; just 
as the building of our war ships has opened new 
shipyards and again turned our attention to re 
gaining the position once occupied by our ships on 
the seas of the world. New ships without thor- 
oughly trained men to handle them would be 
useless; and this bill points out one way of 
building up the personnel of our future navy for 
war and peace. 


The Practice of Water-Works Engineers. 


Some curious figures as to the practice of water 
works engineers can be deduced from our 
annual issue of the Manual of American 
Works, 


these figures, and it seems somewhat 


last 
Water 
We have neglected for some time giving 
late now, 
when the next annual issue is nearly ready 
publication; but fortunately these facts 
greatly change with time. 

There were in all 1,598 American and 68 Cana 
dian water-works reported in our last annual, or 
1,666 in all. In connection with these we have the 
name of some one or more engineers reported, either 
as designing, 


for 
do not 


consulting, constructing or other 
responsible engineer, 1,580 times, the rule being 
that only one engineer is mentioned in connection 
with each works, but some of the larger works 
having 6 or 8 engineers mentioned as connected 
with them in some of the above capacities. As re- 
spects the number of works which different engi- 
neers are reported as having been connected with, 
the record stands as follows: 

Engineers who have had responsible connection 
with— 


1 work 2 3 1 


‘ 5 6 
only works. works. works. works. works. 
No. engrs. 747 a4 41 3” 13 4 


10 or more 
7 works. 8works. 9works. works. Total, 

Novengrs. 5 4 3 ul 950 

Deducting the 747 works built (in most cases) by 
local engineers who have never built other works. 
203 engineers have had responsible connection 
with more than one works each, or 833 works in all, 
being considerably over one-half the total of water- 
werks on the continent, and the surprising aggre- 
gate of 209 works have been built by engineers who 
have had responsible connection (generally as de- 
signing engineer) with ten or more works each. 

The list of men who have been thus connected 
with ten or more works does not by any means 
give an entirely fair idea of relative professional 
prominence, for in many cases where large num 
bers of works have been built by one man they 
have been mostly small works, while many con- 
sulting engineers of very large practice and of 
great eminence have been the actual designing 
engineers of but few works, counting by numbers 
only. Thus WM. J. MCALPINE’s name has been re- 
ported to us in connection with seven water- 
works only, yet he was actually connected to a 
greater or less extent with 42 different works, 
chiefly as a consulting engineer in regard to special 
points, or for a short time only, so that the present 
managers of the works have forgotten his ser- 
vice, or deem it of insufficient extent to be worth 
chronicle. Similarly Joun B. Jervis is reported 
to us as having been thus connected with four 
works only, although we know him to have been 
connected in a consulting capacity with many 
more than this. Other names will readily occur 
to those familiar with this branch of professional 
practice, as having certainly been connected in 
responsible capacities with more than ten works 
each. 

With this proviso, to avoid misunderstanding, 
we give the following list of those who are shown 
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by our water-works reports to have been connected 
as designing, constructing or consulting engineer 
with more than ten works each : 


J. D. Cook. -seeeee 26)S8. H. Lockett 
Isaac S. Cassin...... .... 24] A. A. Richardson 
George H. Morgan Percy M. Blake 
Moffett, Hodgkins & Chester B. Davis 

Clarke P. B. Perkins 
H. P. M. Birkinbine .... 

W. B. Rider ..... 
Holly Manufacturing Co, 
ME: Ws UE savccciaviasc 

One would naturally expect that most of the 
water-works would have been built by engineers 
who were or are now members of the American 
Society of Civil Engineers: but such is far from 
the case. Of the 950 different engineers who are re- 
ported as having had a responsible connection with 
one or more water-works, 100 only were connected 
with the American Society of Civil Engineers, of 
whom the large proportion of 15 are now dead. 
Of these 100, 87 are or were members, 3 honorary 
members, | a fellow, 6 juniors and 3 associates. 
From these figures it will at once be seen that the 
society is still far short of what it should be, since 
any society as completely representative of the 
whole profession as it should be should certainly 
include in some grade of its membership at least 
two-thirds of the men high enough up in their pro- 
fession to have responsible charge of work on 
even a sinall water-works. These and many other 
like facts showing that the society is not keeping 
up to its opportunities and its proper scope as it 
might and should do, ought to be weighed with 
great care by the membership. We may add as 
another fact that the American Society 
of Mechanical Engineers is now distinctly 
forging ahead of it, not only in membership but in 
its house and library facilities. Its new building 
is far handsomer and more commodious than even 
the reconstructed quarters of the Civil Engineers, 
as well as more conveniently located, and the 
American Institute of Electrical Engineers, which 
has heretofore used the home of the American 
Society of Civil Engineers in an informal way, has 
now gone in, with the Mechanicals, not only as to 
quarters but as to the library. The consequence 
of this enlightened interest in providing a library 
on the part of these two societies, conjoined with 
the hardly pardonable neglect of the American 
Society of Civil Engineers to increase or even duly 
care for its hbrary, will be that those who want to 
find a really useful technical library will have to 
go to the Mechanical Society, unless there is a 
change of policy in the near future. 

Of the reported contractors for water works, 
numbering 519 different persons or firms, 80 only 
are reported as having built more than one works, 
these 80 having built 378 works. The remaining 
439 contractors are reported for only one works 
each. Only nine contractors are reported as hav- 
ing built so many as 10 or more works each, the 
list of these, in order of number, being as follows : 


Holly Mfg. Co............ 26| Fairbanks, Morse & Co... 11 
Goodhue & Birnie... .... 25] U. S. Wind Engine and 
Moffett, Hodgkins & Pump Co 

Clarke . sesese cesses 23) Geo. H. Norman 
Sami. R. Bullock . 16 
R. D. Wood & Co ........ 14 Total 
Comegys & Lewis..... . 11 


Only one other contractor has built so many as 
seven works, 2 have built six works each; 7, five 
works each; 10, four works each; 15, three works 
each, and 36, two works each. 

We may note further that, great as has been the 
increase in recent years in number of water-works, 
this year bids fair to maintain its reputation by 
showing a still further great increase. | We will 
not at present, however, attempt to summarize 
the showing of the forthcoming volume. 


Notes by Rail. 


[EDITORIAL CORRESPONDENCE. ] 

If one of the good old Quaker grandfathers to the 
present generation of Philadelphians, who has been 
dead and planted a half century, should by any 
curious chance have been only “ playing possum” so 
to speak, like the hero of Epwarp BELLAMY's 


“* Looking Backward,” and if, like that interesting 
gentleman, he should be dug up and brought to life 
again after his long nap, I suppose he would im- 
mediately refuse to recognize a considerable and 
very valuable portion of the present Philadelphia 
as having any claim to be considered a part of the 
sober, plain and ‘‘ decent” city in which he and his 
ancestors took such pride. 

One could, indeed, excuse the old gentleman if he 
used the very worst Quaker epithet of disapproval 
when he first saw the public buildings; but when 
he declaimed against such structures as now make 
the region in the vicinity of Fourth and Chestnut 
Sts., the pride of Philadelpbia, his clamor would 
certainly be ascribed to a prejudice against the 
beautiful in architecture, which the present genera- 
tion of Philadelphians are fortunate in having over- 
come, 


I speak of this matter of the change in architect- 
ure, because it is one of the most noticeable things 
to a visitor who has known the city in former years, 
and because Philadelphia has become somewhat 
noted for the extreme plainness of her architecture of 
every sort, with the exception of a few monumental 
old structures like Girard College. 

It woulda be too much to say that it does not still 
deserve that reputation on the whole. It seems to 
one riding about the city that 90 per cent. of the 
houses are still of brick, with white board shutters, 
a scrubbed brick pavement in front, slippery white 
marble steps, if the dwellers are well-to-do, and a 
cheerful outlook upon a dwelling of the same white 
and red aspect upon the opposite side of the street. 
It is a far more ugly mcnotony than New York’s 
miles of brown stone fronts, although I must con- 
fess it is an honester type of ugliness than the thin 
slabs of stone with which New Yorkers placidly 
veneer the fronts of their houses. 

I cannot leave the subject of architecture, which 
was not by any means what I went to Philadelphia 
to see, without saying a word about the Drexel 
Building. Although it well deserves praise, to 
give it special mention would imply a superiority 
over other fine office buildings in the city which 
may or may not exist; but a point which has struck 
me is that if there is a building in the world ap- 
proaching it in size, with walls so nearly pure white, 
I should like to see it. It isa beautiful white, too. 
Philadelphians have an affection for white, as their 
ugly white door steps, shutters, window trimmings, 
etc., testify, and Messrs. Wilson Bros., the archi- 
tects, have humored this taste in the Drexel Build- 
ing; but they have so treated it that the great 
shining block is as pleasing as white marble trim- 
mings on a red brick house are ugly. I am curious 
to know how long the structure will retain its per- 
fect whiteness, and whether it will not grow gray 
and dingy in afew years. It will be a pity if it does, 

Speaking of Wilson Bros., I think that the num- 
ber employed in their draughting office, about 35, is 
the largest number in any draughting room in this 
country, at least I do not now recalla larger number 
of draughtsmen in one establishment. The Baldwin 
Locomotive Works have nearly as many, however. 
Wilson Bros. had the opportunity in designing the 
Drexel Building to arrange their own offices on the 
top floor to suit themselves, and they have a very 
convenient suite of offices, with such an abundance 
of light that no one has to work in a dark corner. One 
of the things that interested me most was their blue- 
print room on the roof. On each of the four sides is 
an apparatus consisting of a heavy plate glass pane 
sloping out ward a few degrees from the horizontal, 
set just outside the room, so that there is a recess 
under it, to which the glass forms a roof, and which 
is open to the blue-print room. In this recess a table 
was hung on trunnions, and so mounted that it 
could be lowered away from the pane to lay on the 
tracing and sensitized paper, and then, by turning 
a crank, brought up snugly against the under sur- 
face of the glass. 

In speaking of the Drexel Building it should be re- 
marked that there was some really remarkable en- 
gineering work done in connection with it. Mr. 
DREXEL’s bank building occupied one of the corners; 
but this was originally built without reference to 
the seven or eight stories now piled on top of it. 
Messrs. Wilson Bros. underpinned the entire foun- 
dation of this bank—long before the same thing was 
done at the Equitable Building in New York—and 
by means of ornate pilasters inside the bank and 
trusses that really decorate the high ceiling, all of 


the superimposed load is taken directly to the foun. 
dations, leaving the bank walls to carry their owy 
weight alone. The cross-walls over the large Stock 
Exchange rooms are also carried on high trusses jp 
geniously concealed in the partitions. Wh), 
the mass and intricate design are consiq 
ered, the architects can well be proud 
of the fact that in all this vast building there ji, ),,; 
a crack or flaw of any description. The heating. 
lighting and ventilating plant are also a revelatioy 
of what can be done in this direction. Every roo.) 
is separately ventilated by independent air-dier. 
and a sheet of paper will stick to the intake registe, 
in any room, showing a constant exhaust that rapidly 
changes the air to be breathed. The building has 
three separate water supplies; roof-water for th» 
boilers, ground-water for the elevators and city. 
water for office use alone. 


SOME TOOLS OF THE ENGINEER'S TRADE. 

I spent a very pleasant hour at Young & Sons. 
learning how transits are made and various othe, 
things. Mr. YouNG tells me they made aluminum 
transits as long ago as centennial year—it is very in 
teresting to note the unconscious way in which Phila 
delphians take that year as achronologica] landmark 
—and have made them occasionally ever since. How 
ever, he doesn’t think the coming transit will be made 
of aluminum ; first, because it’s too light ; second, 
because the metal does not stand wear and has to he 
hushed with brass, and is, therefore, expensive to 
use; and, finally, because not enough weight is 
saved to be of much account anyway. Time wil! 
tell whether he is right or wrong; but whether 
aluminum transits are popular in 1900 or not, it 
seems pretty certain that a lot of other field instru- 
ments, such as reconnoisance glasses, rod mount 
ings, and the like, will be of aluminum. 

The tough “band chain,” which is something of a 
specialty with the firm, is being used considerably 
for measuring long bridge spans. It is made in 
long lengths and graduated to order for this pur- 
pose. In the ordinary link chain made by the firm 
a very tough grade of spring tempered steel is used. 
I tried a link of one of the chains and bent it into a 
quadrant, and it *went back as straight as before. 
I had an idea that the wire might snapif it bent 
much further, and requested a separate link to ex 
periment on. I bent that around as sharply as I 
could, and so got a bend in the wire that stayed in, 
but the metal showed, no signs of snapping, and | 
saw that to break it with my hands alone was going 
to take longer than I had time to spare! What in 
terested me most in the shop, however, was the di 
viding engines, oné old one, built in 1824, another in 
1842, and a comparatively new one, with a 4-ft. 
circle, and a total error of only 244 seconds, and 
that in eccentricity. 

[found some engineers’ instruments of quite a 
different sort at the works of Riehle Bros. Mr. ©. 
E. Buzpy, the Superintendent,’ showed me the 
whole establishment, and related to me enough 
testing-machine lore to fill several pages of ENGIN 
EERING NEWs. Here are a couple of points in 
machine design which may be of value to some en- 
gineer: In’ designing a piece, to take a transverse 
strain, which you wish to strengthen by ribs (as, for 
instance, the table in a testing machine), make the 
ribs heavy enough to take the working load without 
help from the table. Otherwise the member will 
rupture under a strain much below its real strength, 
as the ribs are strained beyond their elastic limit 
before the table begins to take much strain. Second. 
in packing hydraulic cylinders in which oil is used, 
arubber ring is often used to set out the leather 
packing. The oil attacks the rubber, and it is soon 
worthless. A strip of walrus hide has been substi 
tuted for the rubber, therefore, with excellent re- 
sults. 

A very curious feature in the establishment, which 
greatly interested me, was a little garden and 
grass plot, perhaps 30 ft. square, in the centre of the 
works, surrounded on all sides by high brick walls. 
On one side was a grape trellis. The street noise 
was so shut out by the buildings that it was as quiet 
almost as a country farm. 

The firm seems to be making a specialty of their 
vertical screw-power testing machines. Capacities 
of 100,000 Ibs. seem to be most in demand, bul 
machines of 200,000 lbs. have been recently built, one 
for the Midvale Works. Tis“ machine is driven by 
power, and eight different speeds can be used with- 
out shifting belts, Besides testing machines the 
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firm makes a variety of weighing scales, warehouse 
trucks and sifters, stone dressing machines, and 
various other work. One novelty deserving men- 
tion is the Robie ball-bearing screw-jack, made up 
to 30 tons capacity. 

Speaking of testing machines, | wonder how many 
engineering schools there are which send out 
graduates with C. E. attached to their names who 
have ever even seen a testing machine. The 
mechanical schools are fairly well up with the times 
on this matter, I believe, and some of the civil engi- 
neering Schools are attending to the matter properly; 
put a very large proportion are neglecting wholly a 
matter which is becoming every day of greater im- 
portance. Many institutions are, perhaps, too poor 
to afford even asmall machine, but they could at 
jeast secure a model of a machine and a cabinet of 
specimens broken on an actual machine with dia- 
grams, etc., and instruct the students as thoroughly 
as possibly from them. 

[saw some very interesting diagrams, by the way, 
at the office of another maker of testing machines, 
Trnics OtsEN. The Olsen machine has an attach- 
ment which makes a graphical record on cross sec- 
tion paper, showing the behavior of the specimen 
under strain, and this serves also as a valuable check 
upon the readings on the beam by the experimenter. 


WHAT SOME OF THE SHOPS ARE DOING. 

| went down to the works of the Southwark 
Foundry & Machine Co., expecting to see something 
worth seeing, and I was not disappointed. Mr. 
Goop, the Secretary of the company, showed me 
through the works, and gave an interesting account 
of their growth, which seems to have been a steady 
one. Gradually the firm has drifted into making a 
specialty of the heaviest class of.machine work, and 
their facilities for turning out and fitting up the 
heaviest castings are equalled by only a very few 
establishments. 

The product in which the firm seem to take most 
pride, and which is one worth being proud of, is the 
well-known Porter-Allen automatic steam engine. 
The first thing I noticed on entering the shop was 
the cylinder and bed plate of one of these huge mo- 
tors being fitted up. It had a 54 x 56) in. cylinder, 
is to use Steam at 85 Ibs. pressure, and is torun at 
100 revolutions per minute. That means a piston 
speed of 933 ft. per minute. How popular this en- 
gine is may be inferred from the fact that the South- 
wark works are now building two of the size just 
noted and two only a little smaller tor a’single es. 
tablishment. The engines of the Porter-Allen type 
now under way at the Southwark works represent 
a total of no less than 18,000 to 20,000 H. P. The 
largest cylinder of this type of engine built at these 
works was a low-pressure cylinder for a compound 
engine 75 ins. in diameter. 

Another huge casting in the machine shop was 
the cylinder casting for the U.S. cruiser ““Maine.” 
Very careful work is put on these Porter-Allen en. 
zines. The valves and seats are all carefully scraped. 
All pins in the valve motion are thoroughly case 
hardened and then ground to fit a standard gauge. 
Such careful fitting is far more important in engines 
of these large sizes, where a stop for repairs may 
mean the stoppage of work on which hundreds 
of men are employed, than in the engines of smaller 
powers. It is expensive, but the extra expense can 
well be afforded. 

In the foundry they were building up the cores to 
some of these enormous castings, a task of no small 
magnitude. Castings up to 100,000 lbs. weight have 
been poured here. The largest ladle carries 35,000 
lbs. of molten iron and is swung along at the rate 
of 200 ft. per minute by a Sellers bridge crane driven 
by a tumbling shaft. The cores for engine cylinders- 
in the foundry looked like brick towers and were in 
number not afew. Another machine of which the 
firm has made something of a specialty is the cen- 
trifugal pump. Large sizes of these pumps have 
been furnished for nearly all the government dry 
docks. One was being cast in the foundry and the 
pattern for another was in the wood shop. 

The general arrangement of the shops was of great 
interest tome. The company has found it necessary 
to enlarge its facilities and is now putting up a 
machine shop which will be nearly double the size 
of the present one. It will be directly on the site of 
the old one and will include besides a good slice of 
what has been the shop yard. As stopping work is 
out of the question, the new building is being built 
over the old one without disturbing it more than is 


necessary. In handling these heavy castings a 
“short haul” is necessary to economy, and, there- 
fore, the end of the machine shop next the foundry 
will be fitted up to handle the heaviest work, which 
will thus have to be moved but a short distance after 
it leaves the mold before it is ready for shipment. 

The new machine shop will have atraveling bridge 
crane of 65 ft. span, designed for a working concen- 
trated load of 200,000 lbs., and driven at a speed of 
200 ft. per minute by a Sprague electric motor. The 
riveted truss for this crane was built by Cofrode & 
Saylor, at Pottstown, and was just being hauled 
into the yard on the afternoon of my visit. 

I have not seen shops anywhere so well lighted as 
those at the Southwark works. Mr. Goop says 
that one foot of skylight is worth two feet of side- 
light, and evidentiy believes that it does not pay to 
hire workmen to fumble over their work in dark 
corners. In the new shopabout half the roof will be 
of glass. The Sturtevant system of forced draught 
heating is used and gives the best of satisfaction. 
The floor of the new shop will he of two layers of 
214-in. plank laid crosswise directly on well-packed 
foundry sand, which contains considerable iron and 
acts as a preservative of the wood from decay—a 
point well worth bearing in mind. 

In the boiler shop I saw some large marine boilers 
which will furnish steam to run the pumps at one 
of the Government dry docks. A monster locomo- 
tive type boiler, with Belpaire fire-box was nearly 
finished. Itis to carry 185 lbs. pressure, and will 
weigh 90,000 Ibs. when ready for shipment. As I 
looked at this heavy weight, andalso at some of the 
90,000 Ib. engine bed castings, I wished I could be 
able toimpress them, to speak metaphorically, upon 
the minds of some of our railway bridge engineers. 
How many of the men who are paring down weights 
of bridge members, or figuring out wheel loads to 
the hundred weight, would be anxious to have one 
of these heavy castings or big boilers billed over the 
line of railway under their charge? And are such 
loads likely to grow less frequent in the future? If 
I were to draw a moral, I should say “ stone-arches, 
riveted girders and steel trusses, built to stand any 
load that can come upon them.” 

I must not forget to mention the provision the 
firm has made for fire protection. The part of the 
city where the works are located has grown much 
faster than the water mains supplying it, and there 
is therefore very little pressure in the city mains. A 
stand pipe has been built in the shop-yard 103 ft. 
high and 11 ft. in diameter, which is kept filled by a 
steam pump in the works taking water from the 
city mains, and supplies pressure to fire plugs all 
through the works. The valuable records of the 
drawing room are too important to take chances 
with, and a fire-proof vault has been built in which 
they are stored. 

I shall have to defer the relation of the remainder 
of my Philadelphia experiences to another week, but 
I must take space to mention the cordial reception 
I met with everywhere in the Quaker City. From 
the “ men of iron” to the “ men of sand,” all gave me 
a welcome which was fully appreciated, and spoke 
good words of ENGINEERING NEws. = 

(TO BE CONTINUED.) 


CORRESPONDENCE. 
The San Diego Sewerage Works. 
San Dreco, Cal., March 6, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: Owing to absence from home my attention bas only 
recently been called to Col. Gko,. WARING’s communica. 
tion published in ENGINEERING News of Der. 14, 1889, in 
which he attemyts a crushing rejoinder to the report of 
the Board of Public Works of this city on the San Diego 
sewerage system, designed and supervised by him. Neither 
we as a board, nor any of its members individually, have 
any quarrel with the Colonel. Our quarrel is with his 
faulty and defective sewerage system, and the object of 
our report was simply to give facts and correct misrepre- 
sentations. The sewerage system of San Diego and its 
operation have created very general interest in the United 
States, judging from the numerous letters of inquiry I 
have received in regard to it, and it has seemed to me due 
to the profession that the erroneous impressions in regard 
to the system and its management that might be conveyed 
by the Colonel’s letter be corrected. 

The Colonel does not do himself credit when he insinu- 
ates that the motive of our criticism was professional jeal- 
ousy, or a desire on the part of the Board to curry politi- 
cal favor by flinging mud at the city’s creditors to avoid 
payment of debt, or that the management of his sewer 





system ever was, or is now, in “unfriendly” hands; for it 
is all untrue. It is characteristic of Col. WARING, as near 
as I can observe, to disclaim responsibility for any defects 
that appear in his work, by hook or by crook. His dis- 
claimer in this case consists in the fact that his contract 
with the city, under which he was to have exclusive con 
trol of the construction of the sewers and receive five per 


cent. of the cost of the system for his services 
was discovered to be in conflict with the 
State law, which required such work to be 


done under the supervision of the City Engineer and Street 
Superintendent. This change of authority is sufficient 
ground in his opinion to relieve him from any further re 
sponsibility as to the character of work done, nothwith 
standing the fact that his representative, Mr. M. G. 
WHEELER, was on the works from beginning to end, and 
hed practical charge of them and sufficient authority to 
put astopto bad or dishonest work, if any such came 
under bis observation. He was there fer the purpose of 
seeing that the work was done according to plans and 
specifications. That the 
view when the City Trustees agreed to pay Colonel 
WARING 5 per cent. on the and actually did 
pay him $18,437 as commission, besides a considerable 
amount for traveling expenses. This large sum was not 
given simply for the plans, for WARING agreed to furnish 
those for $1,000. But, the City Trustees having adopted 
his system, paid him this amount in order to have a 
guarantee that the system would be perfect: in order to 
insure its construction directly under Colonel WARING'S 
supervision, and in order to fix his responsibility for it. If 
W ARING is not responsible for the system as constructed, 
he should have declined the fee that was the price of his 
responsibility, and he should be too modest to make any 
further claim for unpaid balances, and too honest to insin. 
uate that this city repudiates a legitimate claim. 

Concerning the “harbor reservoir,” which has proven 
such a wretched and costly failure, and which Col. WarR- 
ING still aefends as a proper and practical portion of the 
system, it is unfair to charge that it might have worked 
suecessfully under more “friendly control.” Every person 
in charge of it since it was built has always used his ut 
most endeavors to have the thing work properly. Every 
possible effort was made to aid its working; but when, 
after the lapse of a year, it had accumulated such a mass 
of filth as to become a crying nuisance, create disease and 
threaten a pestilence, it was high time for “friendly con 
trol” to take it in hand and modify it. Fancy an open 
cess pool 200 ft. square, filled with solid sewage, rotting 
and festering in the sun for a year, with daily accumula- 
tions piling up in it and located midway between New 
York and Jersey City, on the line of the ferries, and your 
readers may get an idea of Col. WARING’S “harbor reser 
voir’ between San Diego and Coronado. 

The measures we took to abate the nuisance have been 
perfectly satisfactory and successful. 
the plan recommended in our report. After scraping out 
750 cu. yds. of solid filth, we built a flume across the res 
ervoir 8 ft. wide, to the height of the reservoir walls, 
lined with surfaced redwood plank, and with the bottom 
on a grade of about 1 per cent., connecting its lower end 
with the gate house, whence the sewage was discharged 
as before through 600 ft, of 30-in. pipe, terminating in 18 ft. 
depth of water at low tide. The sewage was confined to 
the flume, the “reservoir” was abandoned, the “anto 
matic” outlet gate was removed and sent to the junk 
heap, and a simple gate substituted for it, whose sole 
function is to keep the rising tide out of the flume and 
main sewer. The flume bas been in use nearly six 
months, and stil! works well, notwithstanding Col. War. 
ING’S prediction of failure, and his characterization of it 
as “ignorant tampering with the main outlet.” The 
operation of the sewage in this flume has demonstrated 
the absolute folly and impract‘cability of{Col. WAaRING’s 
entire plan of harbor reservoir as an outlet for the sewers. 
Notwithstanding the smoothness of its sides and bottom, 
its grade, its limited area of cross-section as compared 
with that of the main reservoir--one twenty-fifth—ell con- 
dions favorable for flu:hing and freeing itself with every 
ebb tide, there is a constant deposit of sludge in 
the bottom of the flume amounting to about i en. 
yd. daily. This is material which refuses to move after it 
once lodges, and has to be scraped out periodically. It 
consists very largely of grape seeds, paper, rags, bones, 
etc., with a little sand. 

Col. Waring would not persist in defending his “ harbor 
reservoir” plan if he could see it in operation, or if he 
would study sewage a little more closely, Surely, if he 
would reflect a little, he would admit the absurdity and 
impossibility of the idea of obtaining a current over any 
portion of a tank 200 ft. square sufficient to pick up and 
carry along sewage matter deposited on the bottom by 
opening a circular valve at one side, 30 in. in diameter, no 
matter what the difference in level between the water in- 
side and outside the tank may be. Still less is it possible 
to empty the tank of liquids and solids when the valve is 
arranged to open very deliberately, and only at rare inter 
vals, and to remain open for a few moments only. I can 
imagine such a scouring current taking place only by the 
sudden removal of the whole side of the tank at low tide. 

The “traiting channel” (across the harbor reservoir, 
presumably) which Col WariIno suggests that he might 
have added to perfect his plan, would have operated in a 
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measure to confine the sludge or heavy sewage, and aided 
its discharge through the outlet, but it would have been 
inefficient to prevent floating faces and other light sewage 
matter, of which there is a large proportion, from being 
carried out to one side of this training channel, and driven 
by the wind into the corners of the reservoir further from 
the outlet, forming a heavy scum or thick crust floating 
on top, adhering to the sides of the reservoir, never moved 
by outflowing currents, festering in the sun, and finally 
settling in a reeking mass to the bottom, there to remain 
immovable, except by the force of a strong current. No 
* training channel,” short of one with sides high enough 
to prevent any sewage from passing beyond the limits of 
the channel, would correct this objection, and such a 
channel, with a cover to keep the sun out, would be pre. 
cisely what we have made in the flume that Col. WarING 
says “ there is no reason for, no reason in.” 

Col, WARING thinks that he really did make an error in 
filling the harbor reservoirs so high as he did, but that if 
he had left it so that there would have been, say two feet 
of water over the bottom at low tide, it would have been 
all right. He does not suggest lowering the outlet pipe an 
equal amount, but even had this also been done the effect, 
would have been a more thorough and complete deposit 
on the bottom of the tank of all sewage matter held in 
suspension, as the discharge of the sewer would have al- 
ways been in dead water, where its velocity and carrying 
capacity would have been entirely lost. The ultimate re- 
sult would have been the same as at present, although it 
might have postponed for a year or two the discovery and 
exposure of the nuisance and its cause. 

In all bis plans and discussions Colonel Waring scems 
to treat sewage solely as a liquid, and to ignore the solids 
which it carries and which are most troublesome to deal 
with, Theoretically it would be the correct thing to 
empty liquid sewage ina lorge tank, dilute it with salt 
water and discharge it on the outgoing tide, but practi- 
cally the solids refuse to be treated in that way. They 
will not be diluted, but must be hurried along to the final 
discharge and never permitted to rest. 

I sincerely hope Col. WARING will never experiment 
with another community as he has with this, and that he 
will learn by our sad and costly experience that “harbor 
reservoirs” for sewage, or any sort of sewage reservoirs, 
are like cesspools of every kind, dangerous and Objectiona- 
ble. In short, to quote his own words, there is “no 
reason for, nor reason in them.” 

I meant to have said something more about the sewer 
system in general, to answer many inquiries, but this 
letter is already too long. I can say ina word, however, 
that there is nothing about the system to be specially 
proud of—although it can be made to answer for many 
years to come. The inclined inspection pipes are prac- 
tically valueless, and should have been replaced with 
manholes. Jas. D, SCHUYLER. 

San Direo, CAL, March 6, 1890. 


English and American Locomotives. 


CORVALLIS, Ore., March 1, 1890. 


*‘ To THE EprIroR OF ENGINEERING NEWs: 


Sir: However much you may feel disposed to put the 
editorial extinguisher upon me, by declaring this dis- 
cussion at an end, in fair play, you will, I am sure, allow 
me areply to the “ broad generalizations” of your criti- 
cism of my letter of Jan. 29, especially if it can be shown 
that there is a self-contradiction in your logic, that gives 
an emphatic ‘ yea and amen” to the idea I was struggling 
to express, viz., that the English builder incorporates 
every improvement, however slight, that can aid in pro- 
ducing a perfect locomotive, the question of cost being 
regarded as a secondary consideration. 

In your criticism you say in effect: 

All track is bad. The truck is indispensable for the 
worst track. Conclusion: In degree it is good for the 
best track. The point is well made; and, true to their en- 
deavor, the English makers are embodying this most 
valuable device. Then you proceed toapply the argu- 
ment again somewhat as follows: 

All boilers are bad, interposing between fire and water 
a medium for transmission of heat that is more or less 
slow to carry it. Copper transmits 1-20 more heat than 
iron. Conclusion: The use of copper in the fire box is an 
instance of “pure and unalloyed conservatism of the 
Chinese kind.” I congratulate you, Mr. Editor, that your 
logic is so singularly free from any such Mongolian taint 

But if I admit, as any prejudiced mind will, the world 
over, that the average American is brilliantly inventive, 
I doin the same breath most earnestly protest against 
the injustice and untruth of the charge of English conser- 
vatism, that comes so freely from your editorial pen. 
How unjust it is, I will prove by asking your readers to 
turn to the timely illustration of Stirling’s express engine 
in your issue of Feb. 22. You state that this is another 
instance of the approximation of the English to the Amer- 
ican type of locomotive. Now, at the risk of appearing 
presumptuous, I distinctly challenge that statement; and, 
taking this illustration as my case, I will show that for 
one single approximation) there are nigh a dozen points 
of distinet divergence from the American standard eight- 
wheeled locomotive. 

1. Poiats of approximation. 

1. The truck—an approximation in principle only; the 


details of its construction, allowing for additional lateral 
play, and its general set-up, giving it strongly marked 
characteristics of its own. 

2. Four-coupled drivers—an approximation that is 
merely apparent; since there are hundreds of English 
four-coupled engines that have been running for thirty 
years; and the ‘87 to ‘90 types have nearly all discarded 
the clattering outside coupling rods, in favor of single 
drivers, aided by the steam-sanding apparatus. 

Il. Points of divergence. 

(1.) Straight-topped boiler, as distinguished from wagon 
topped ; no steam-dome, and substitution of internal 
steam-pipe—all with a view to reducing pressure evenly 
throughout the boiler in drawing off steam, and so avoid 
ing priming. 

(2.) No sand-box on top of boiler; the weight being 
placed low down on the frame, where it should be. 

(3). No bell or cow-catcher, though these differences are 
due to perfect track arrangements, rather than to any 
excellency in the locomotive itself. 

(4). No extension smoke box; its necessity being removed 
by judicious firing and a mild exhaust. 

(5). The plate frame, chosen for its better adaptability to 
resist the maximum strains to which it {s subject. 

(6). Inside cylinders, minimizing sway,with its disastrous 
side blows against the rail. The Great Northern, Caledo- 
nian, L. & N. Western—leading roads—at first tried en- 
gines with outside cylinders, and have some running yet 
that are from twenty to thirty years old; but their latest 
types of ’87 to ‘90 have all returned to inside connections, 
except the Webb compound, in which the exigencies of 
the case demanded two outside high-pressure cylinders. 

(7) The draught-deflector on furnace door, feeding the 
necessary oxygen to the half-burnt gases—of the exist- 
ence of this last we have no evidence from your sketch, 
but I will answer for its being there, since I never saw a 
locomotive built on Chinese conservative principles that 
was without it. 

(8) Steam reversing gear — an advance upon the cum- 
bersome lever that needs no better recommendation than 
a trial of it. 

(9) The eopper fire box saving one-twentieth of the heat ; 
that is to say, saving one ton of coal in twenty. 

(10) The steam sanding apparatus, enabling this engine 
te dispense with the crushing and destructive loads on 
drivers, customary in American practice, and placing in 
the engineer’s hands a reserve of tractive force for use in 
heavy work. 

(11) Wrought-iron forged wheels. 

Thus we see that, for one point of assimilation, we 
have eleven points of divergence of the standard English 
from the standard American type. For each of these 
points I will say this much, that, try them by the argu- 
ment with which you prove the necessity for the truck 
and the copper fire box, and you will find that they are 
each in its degree conducive to the make-up of a perfectly 
efficient locomotive—even to the forged wheels, with their 
ever so slight advantage over the cast, in respect of 
breakage. 

And I ask, not for the sake of mere argument—to 
which, of course, you would never descend, but simply in 
order that you may give your readers a more intelligent 
appreciation of Anglo-Chinese conservatism, or the 
gradual escape from it, as embodied in the subjects of 
those forthcoming illustrations which you promise us. I 
ask you to take, not one of these eleven points for all, but 
each for itself, and prove, first, wherein it is an approxi- 
mation to the American type; failing this, second, wherein 
it is a mere exhibition of a blind Chinese conservatism ; or 
failing again, I would most respectfully ask you to dis- 
prove my assertion that these differences in practice 
reveal as a whole a masterpiece of English design, as free 
from Chinese c -nservatism as the English mind is free 
from prejudice in judging of anything excellent in a 
locomotive, whether it bear the stamp of Manchester, 
Philadelphia, or New Jersey. J. BERNARD WALKER. 

[We are pleased to give our lively correspondent 
his say, but he will allow us to add that his main 
argument is quite apart from the purpose. The 
features like the plate frame in which the English 
locomotive continues to differ radically from the 
American are old features; those which are new, of 
any fundamental importance, are those which make 
it approximate to the Ameriean type, the most not" 
able and salient of which are the leading truck and 
the equalizing levers. The coupled drivers are 
almost as old as the locomotive itself in 
both types. The straight top boiler is and 
has long been largely used here, and like 
several other of the items of our correspondent’s 
letter isa mere minor detail, not affecting the essen- 
tial character of the machine. As for the copper 
fire-box, transmitting ,4, more heat does not by any 
means mean saving ;4 of the fuel, and if our corre- 
spondent will refer back to the data given on that 
subject he will see that even that saving is a doubt- 
{ful one. The extra heat transmitted may be much 
less than that. It has never been demonstrated ex- 
perimentally that there is any saving to our knowl- 

edge. —Ep. Enc. NEws.] 


English and American Railway Practice in 
Mexico. 


Ferrocarril Interoceanico de Me jiro. 
JALAPA, Mex., Jan. 12, 18% j 


To THE EDITOR OF ENGINEERING NEWS: 

Str: As an Englishman and an English engince: 
must ask for room to reply to Mr. JONES’ extraordinary 
letter in your issue of Nov. 16. 

He states that (in English practice in Mexico) all “ey yye< 
are calculated with even radii and odd deflections.” py 
fore making this statement he should have at least taken 
the trouble to get information on the subject. He evi. 
dently does not know that from Vera Cruz to Las Vewas 
190 kilometres—the only curves not laid out by even de. 
flections (American practice) were those whose radij \ ery. 
chosen, in a few places, to especially fit the ground or {.)) 
low acontour. These surveys were made under an Eng 
lish chief by English and American engineers. 

“In grades, no equation is made for curvature.” [1 re 
ply to this I will only give an extract from the specifica 
tions. “ The maximum gradient allowed is 2% per vent. 
but it is understood that no gradient more severe than 
1.75 per cent. shall occur on curves of 100 metres radius: 
1.90 per cent. on curves of 110 metres radius, 2 per cent. on 
curves of 120 metres radius and 244 per cent. on curves of 
150 metres radius.” 

The next paragraph is such that Iam surprised to se 
it in ENGINEFRING NEws. Most of itis utterly false. |) 
is true that after location a ditch or furrow is dug from 
station to station, and I was unaware that this was con 
fined to English practice. . If it is, let me strongly recom 
mend it to the notice of American engineers, as any one 
can then follow the line through woods or over prairie.even 
if every stake has been lost. It has been of immense ser 
vice on this portion of the line, for all P. C.’s, P. T.'s, and 
other points can be found with but little trouble, if they 
have been driven into the ground deep enough to escaye 
the notice of the natives. 

I have never heard of any case where a large stake had 
been set at the end of each kilometer. I have been on 
construction on this road for over a year, and it is news 
to me hear that this constitutes slope staking. Person 
ally I know of no case where work has been opened with 
out stakes, unless from failure on the part of the engineer 
in charge. To make estimates from slopes taken for con 
tour maps is entirely foreign to English practice. On 
every portion of this road, on which I have worked, es 
timates have ben made from slope stakes (per American 
practice) from carefully taken and plotted cross-sections 
or from actual measurements. Mr. JONES adds: * Ver) 
rarely (only on sharp curves and high dumps) does the 
engineer test the completeness of the work by an applica 
tion of his instruments.” As such a statement carries 
nonsense branded on its face, it calls for no remark. 

That the American. contractor says, “If my borrow pit 
looks neat, I have yo fear of my work being rejected,” is 
surely an extraordinary statement, since all the work (on 
the Interoceanic) is measured in excavation, and even if 
the borrow pits were in such a shape that they were difti- 
cult to measure, no engineer would fail to receive the 
work if the banks were properly constructed. And if the 
pits were so badly taken out that they could not carry the 
drainage, it would be an easy matter to enlarge or deepen 
them. Of course, neat borrow pits add vastly to the ap- 
pearance of the work, and an engineer very properly (rics 

to have this done. 

Mr. Jones is correct in saying that no temporary bridges 
are put in, and furthermore, wherever practicable, the 
road is ballasted 18 centimetres deep before track laying: 
It would make this too long to inform Mr. JoNEs why the 
work was not begun at Vera Cruz; he can easily find ou! 
if he takes the trouble. It was a question of administra 
tion, not of engineering. 

I will only add that if Mr. JoNEs can prove as facts 
what I contradict, he will only be giving the experience 
of some incompetent and unreliable man, who is more 
despised by his own countrymen than by Mr. F. MEREDITH 
JONES. C. DimonD H. BRAINE, 

Asst. Eng. F.C. Interoceanico. 

[We agree with Mr. Brarne that the trenching 
process between stakes as a preliminary to construc- 
tion, to which he refers, is a good one. It is also by 
no means unknown to American practice, and cer- 

tainly far from a proper subject of reproach against 
English practice.—Ep. Ene. NEws.] 


A Simple Method of Sheet Piling. 


New York, March 4, 189°. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sm: On page 199 of your issue of March 1, 189), you 
describe a simple and efficient mode of sheet piling, shown 
in Fig. 1 herewith. Perhaps the following simple met/iod 
may be new to you and to some of your readers. I adopted 
it about ten years ago with entire success, never having 
seen it used or heard of its having been used previously 

We were building masonry piers, 60 or 70 ft. in height. 
and needed sheet piling for coffer dams. The nearest 51” 
mills were over 500 miles and no mills for tongue 
ing and grooving were in the vicinity; but fortunately w°¢ 
had plenty of 9 x 12in. yellow pine timber and of 3 in 
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plank. We cut out strips 3 x 3ins., and nailed to the 
9 x 12 in, timber two of these strips to form the groove, 
and one strip to form the tongue, using 6 in. wrought 
spike slanting upward, and this mode proved a complete 
success. 

While writing on this subject, I would say that the old- 
time way of shoeing piles and sheet piling with iron used 
to annoy me, until the idea oceurred to me that a piece of 





thia wrought-iron, bent by a ‘former,’ and merely nailed 
to the point of the pile, would prevent abrasionas well as 
the cumbersome methods in vogue, and I have used iren 
in. thick with entire success under hard driving. 
Ropert L. Harris, C. E. 

{The last suggestion seems to us particularily 
worthy of néte, as universally applicable. The ex- 
temporized sheet piling described, is good; but 
would probably take somewhat more careful sawing 
and more nailing than the compound plank sheet 
piling first described.—Ep. ENG. News.] 


The Proper Location of a given Frog, when the 
Turn-Out Angle is Fixed. 


PORTLAND, Ore., Jan. 24, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir:—In railroad construction it sometimes happens 
that a tangent is produced on ahead from the P.C. of a 
curve already built, and that the only frog on hand will 
not fit the angle made at the crossover. 

The question arises: Wheré must the frog be placed so 
as to give a minimum change in curvature ? 

In Fig. 1, C E H is the curve already laid out.. The 
tangent C EH, extended on to J, crosses the located curve 
at G. 

If, for the sake of uniformity along the line, or from 
necessity, the only available frog is one that does not fit 
the turn-out angle, some trouble will likely be experienced 
before the frog can be properly placed. 

The correct position of the frog is such that, while one of 
its branches coincides with the main tangent, the other, 
extended, becomes tangent to the curve. 

Should the frog be located more toward the P.C. a 
reverse curve will result, while if put farther out the dis- 
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tance, as well as the curvature, is increased; therefore, 
because a straight line is the shortest distance between 
two points, the first position is the best one. 

In Fig. 2 F shows the true position of the frog. If placed 
at F’ the curvature, as well as its length, is increased, 
while if put at F’’ a reverse curve results. 

In Fig. 1 let R = radius of curve. 

g ~ gauge of track. 
A = angle of available frog. 
Then will the frog distance from the P. C., measured par- 
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allel to the straight track, be equal to E F, but E F = 
C F -- C E, whence we obtain by substi ution— 
+p _R+ ko 
BF: Sin A 
which is a general fo-mula for all cases, whatever the 
frog angle or the degree of the curve. 
For every frog distance there will be two frog angles 
that will satisfy it. 
Should tke frog angle be less than the angle made at « 
the crossover, the outer branch of the tongue produced 
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becomes tangent to the main curve at a point between 


the frog and the P. C.; but when the frog angle is greater, 
it becomes tangent when produced in the opposite direc- 
tion. 

The following table, which was calculated by the fore 
going formula, may be extended at will so as to embrace 
all probable curves as well as the whole range of frogs. 
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The Water Supply of Plainfield, N. J. 


¥ New York, March 13, 1890. 

To THE EDITOR OF ENGINEERING NEws: In your issue 
of Feb. 22, you stated that the “Engineers recently en” 
gaged by the city to ascertain the extent of Plainfield 
natural water supply, have reported that it is doubtful i 
water can ever be obtained in sufficient quantity by bor 
ing.” 

As engineer for the city, superintending the construc 
tion of the proposed works, please permit me to say that 
no such report emanated from me, and that moreover it is 
untrue. The report that I made stated that from present 
indications, I believed the company would find a sufficien; 
quantity of water of satisfactory quality. As the false 
report is unjustly injuring the company, I trust you will 
kindly make this correction. Yours truly, 

RvuboLeu HERING. 


{The statement made was taken from a newspaper 
item As no one can know better than Mr. HERING of the 
actual state of affairs, we trust his correction will settle 
the matter —Eb. ENG. NeEws.] 


Notes and Queries. 


R. U. asks: You have within your reach information 
as to the highest chimney stack in the world. I said it 
was Tennants’ of Glasgow Another gentleman gave the 
name as Townsend's. Will you take the trouble to give 
the proper name and oblige ? 

The Townsend chimney, Glasgow, 474 ft., is as yet the 
highest in the world, we believe. A very tall one, 452.6, at 
Halsbrucke, Saxony, is now building, as noted last week. 


J. E. S. asks: Please tell me in your answers to queries 
if a wate at grade crossings closed and opened by passing 


TABLE OF FROG DISTANCES FROM THE P. C. MEASURED PARALLEL TO STRAIGHT TRACK. GAUGE: 4 8% 


| i 

No. 4. | No.5. | No.6 | No.7.' No. & | No. 9 No. 10. No. 11 No. 2 

Degree of curve. Radius. | 14° 14 11° 98’ | 9° $2’ | 8°10’ | 7°10’ | G6 22’ | 5° 44’ | 5° 12. | 4°°S6 

Were A Ae Saha v ev ies | 5799.6 734.0) 597.0; 498.0 4418 396.2) 360.9 334.0 312.0 2040 
2. | 2866.9 376.0) 311.0, 267.4 30,217.90. 190.0, 175.2, 175.8 
3°... | 49101) 257.8) 214.7| 187.5) 168.3) 157.1) M485 42.0) 138.0, 138.0 
We et ere cch acid os aog 1432.7, 197.7/ 166.9 147.7; 135.2) 1272) 1219 1186) 116.7 1160 
er IIE, ath dec hige'sts 1146.3 161.9 1382) 123.8 1148, 1093, 106.5 104.3) 103.7, 1041 
Gc WRRE Ei ccinhcac'en Avi gel aii csniened 955'.4, 148.1) 119.1) 197.9 l0L1 97.4 M84 8.8 9.1) 96.2 
5 LE EERE AE AT SIME I 819.0 121.1) 105.5) 96.5. 913 889 87.8 87.9 39.0) 95 
ee rs to gn YG raat iw inde 716’.8| 108.3 95.3) 88.9 841) 82.41 822 82.3 84.3) 88.3 
OLE Ss cian tdns edt eee Davarten vie 637'.3, 98.3 $13 78.4) 77.4) - 77.7; 78.9 980.7) 8.0 
SS oi das sas an pabs uate teaan cee 573.7, 91.0) 76.0 738, 73.4, 742 7 77.8| 80.4 


When a number of frogs are on hand, and the degree of 
the fixed curve is known, a moment's inspection of the 
table gives the one to select; for we have only to look 
along the horizonal line opposite the given degree till the 
shortest distance is found. The corresponding frog num- 
ber is at the top of the column. Gus. D. AVERY. 


Standard Instructions for Engineers. 


BIcKLEY MILs, La., Feb. 14, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Srr: I think there is a woful lack of a good set of in 
structions for use of engineers in surveye, location and 
construction, barring, perhaps, those used on the South- 
ern Pennsylvania R.R. In order to stimulate exertion 
in this matter, I hereby offer to be one of 
ten to give my $5 towards a prize of $8, to 
be given tothe engineer who 
shall present the best set of 
instructions under a general 
competition. The judges to 
be three in number, one of 
whom shall be the editor of 
ENGINEERING News, the 
other two to be selected by 
the subscribers to the prize. 
The successful instructions to 
be published in your journal. 
The details to be worked out 
hereafter should the scheme 
meet with success. Yours 
truly, EMILE. 

{It would not be a bad 
idea to work up such a 
set of instructions, should 
there be enough interest 
in the matter to warrant 
it. Should nine otheis send 
us the same offer, we shall 
be pleased to do what we 
can to call public attention to the matter, and doubt 
not some very good sets of instructions would be 
received. But, in the meantime, we would com- 
mend to engineers the very excellent set of “ Regu- 
lations for the Engineering Department During 
Construction,” prepared for the South Pennsylvania 
R. R. Co, by Mr. WM. F. Sounx,C. E. They are now 
published with Cross’ Field Book and sold by this 
journal for 25 cts.—Ep. Ene. News.) 





trains has ever been used, and if such a gate, simple in 
construction and certain in operation would be of any 
value to the inventor, or be likely to come into use? 

Such a device, “simple in construction and certain in 
operation,” would be certain to come into almost univer- 
sal use, and return millions to the inventor: but the 
trouble is, attempts without number have been made to 
construct such a gate and never with real success, nor do 
we believe success can ever be achieved at reasonable 
cost, the obstacles are so serious. Most of the inventors 
of thesedevices don't think of half the difficulties until 
forced on them by experience. Partial success has been 
several times achieved. 


Notes on the Argentine Republic. 


In our issue of Feb. 22, we oe some inter 
esting notes on affairs in the City of Buenos Ayres 
as ——— for us by Mr. WILLIAM F. Suunk,C. E. 
Since then we have seen an official report prepar- 
ed by the same veteran engineer, and as it contains 
matter of interest to many of our readers as present 
ing a graphic picture of an interesting country, the 
author has kindly consented to the publication of 
such portions as are not of a strictly private nature. 
We give it as follows: 

BUENOS AYRES, Aug. 13, 1889, 
To Docror J. M. THome, Director of the National Obser 

vatory, Cordoba: 

My dear Sir: Before leaving this country I desire to 
thank you for generous and courteous attentions during 
my brief sojourn in it, and to respond also to your wish for 
some general impressions of my visit. These impressions 
are strong and vivid, though limited in range, my tour 
having covered only the round trip by rail between Bue 
nos Ayres ind Cordoba, and short excursions in the vicin- 
ity of those cities. 

The great plain had a complex effect on me. To the cur 
sory eye it was a monotonous green expanse. level 
rimmed like the sea, dotted with ponds, traversed by oc- 
casional living streams, here and there a hovel to sleep 
in, a scattering village, flocks of sheep, herds of cattle, a 
man on a galloping horse; a rather sombre scene, oppress 
ive because of its extent and desolation. But the modern 
traveler cannot restrict his view to the visual aspect only 
of such a scene. The eye of the mind sees beneath the 
surface, beyond the level horizon and down the vista of 
the future. Thus contemplated, it requires no prophetic 
a to foretell the development es that vast 
arable field. In my own case retrospection alone would 
dictate prophesy. Thirty years ago I rode through a 
prairie region west of the Mississippi River. resemblin 
this in soil and climate, but destitute of the railroad, 
the flocks, the herds, the villages and the hors eman, which 
is now a group of rich and populous counties, gridded with 
highways and railways, thick beset with homes and 
harvests and prosperous industries. Conditions being 


similar, results should be similar. They must be 
similar. Under wise laws, the van of immigra- 
tion has already arrived on this field. It 


onty wise laws concerning the ——— and tenure 
of land, education and taxation, which presumably are 
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either in force or in certain prospect, to insure the follow- 
ing of that van by a host which shall change the face of 
the continent within the period of an average lifetime. 
To be brief, my compendious muprostion of the Gampo, 
taking that word to signify the whole interior plain of the 
Republic, is that the coming wealth of Argentina lies 
hidden just the depth of a furrow beneath its sod, an im- 
measurable and inexhaustible fund, awaiting only the 
PiTpe City of Cordoba bright surprise. To alight 
Xity of Cordo was a \. o 

from the wide Pampa in sucha diversified theatre of busy 
life and various architecture, seated in view of the, 
mountains and half led by a perennial river, was as if 
. mn walking the desolate strand, should stumble sud- 
aenly 


“ On a huge cup of gold 
All rich and rough with stories of the gods.” 


That was my first impression, deepened rather than de- 
faced by after observation. You must try to pardon a lit- 
tle enthusiasm here, as Cordoba was my first introduction, 
since attaining man’s estate, to a characteristic city of 
the South, to the homes of the Romans, and to exquisite 
structural forms born of the Greek genius before Rome 
grew great. From the comparatively narrow, lofty and 
unembellished facades of our severer climate—wanting, 
indeed, the soauly of proportion upon which the beauty of 
ornament would be congruous—my transfer was direct to 
the elegant dwellings and stately public edifices of your 
charming capital, a most pleasing sight to see, not only 
because of contrast, of novelty, of classical association, 
but because also of their inherent grace, symmetry, fitness 
and tasteful adornment. 

The public works, lately completed or still in hand, could 
not fail to engage the attention of a stranger. The mag- 
nificent avenue and plaza General Paz, the theatre, the 
Provincia] Bank, the churches, the vast preparations for 
urban enlargement, the huge lime and brick aces, the 
river walls, boulevards and bridges—these and other great 
undertakings indicated on one hand the wealth and enter- 
prise of the citizens, on the other the sagacity and a 

* of the government. Most agen and instructive of all, 
however, to the writer, were the irrigation works, for the 
complete examination of which he is indebted to the 
obliging kindness of his excellency, Don Marcos N. Juarez, 
Governor of the State, under whose administration they 
have been executed. Of the plan of distribution 
could form no ee during our brief trip; but 
the prominent details of construction within the moun- 
tain region, the arcade aqueducts, the dam for the 
distributing reservoir and that for the storage reser- 
voir must approve themselves to all intelligent 
visitors, both as works of art and as fine examples of 
hydraulic engineering. This => improvement will 
pay many fold its cost in substantial benefit to the coun- 
try. A diamond has been thought the best illustration of 
concentrated value. That reservoir dam seems to me a 
better one. In both cases common materials are crystal- 
lized into forms of wealth; but, for each linear metre of 
its crest. bet ween those cafion walls, the dam will conserve 
three million cubic metres of rainfall, every metre of it 
more serviceable t» mankind and of more intrinsic worth 
to the people of Cordoba than the Koh-i-noor itself. On 
the parapet should be inscribed an bonorable legend con- 
talekees the names of its originators, promoters, builders 
and engineers. 

Nok Teast among the creditable institutions of CordoB&, 
certainly not least interesting to the writer, as having 
been transiently of its household, is the National Obser- 
vatory. Weofthe far North knew of its existence and 
its fair repute; but, before examination of the record, I 
had no suspicion of the fact, which it is hoped your coy- 
ness will not prohibit my noting, that this unpretending 
station, during the brief period of its existence, has con- 
tributed more largely to the topography of the heavens 
than all its contemporaries of civilization united; and has 
made Argentina honorable and of good report in the 
brotherhood of useful science the world over. 

I find it difficult to epitomize my impressions of Buenos 
Ayres. Cordoba anticipated for me what otherwise might 
have been peculiar in its aspect and _ its people, leaving 
me chiefly sensible of magnitude and multitude. After 
seeing its rural resorts, its residency suburbs, its plazas, 
paseos and gardens, its colleges, schools,theatres, hospitals, 
churehes, banks and other public buildings, the arterial 
system of tramways, the nervous web of telegraph and 
telephone, the thronged and animated thoroughfares by 
day and by night, the new port works, the crowded com- 
merce of the Riachuelo, the stupendous activity in build- 
ing and in trade, my summary conclusion is, that here we 
have indeed a great cosmopolitan city, equipped and 
adorned already to take rank with the world’s famous 
capitals, full of life and intelligence, and having a growth 
in prospect co-ordinated with that of the growing country 
whereof it is the poutica) and commercial metropolis, 
that, in the event, shall probably make the boldest reason- 
able prediction, at this time, ridiculous for its inade- 
quacy. 

Two things have struck me, as inviting remark, which 
those longer resident here may not have thought remark- 
able. 

First: The marvellous crop of speculative schemes and 
associations, due partly to the financial condition, partly 
tothe rapid evolution of the country. They are con- 
demned by some as vicious extravagances. To myself 
they rather seem to be unavoidable incidents of develop- 
ment. Forecast among the few must always precede fore- 
east among the many. By such enterprises the world is 
led along-—-over rough ground, perhaps, but still onward; 
thus taught the ways of effective organization and fruit- 
ful industry. Only the fittest can survive for lasting bene- 
fit. Many must fail, with results more or less disastrous, 
and, it may be added, educational; for man, in every line 
of progress, treads darkling a_briary wilderness, 

1ided mainly by his hurts and mistakes; but the 
Nation will come through it all strong and great, the 
stronger and greater even for its childrens’ errors, as ac- 
tive, impulsive youth emerges into healthful manhood. 
"Tis the energetic child, like our little Jamie, proposing, in 
the lack of better occupation, to “stuff his Aunt Nelly’s 
prayer book up the Devil’s nose,” w ho makes most ventures, 
tumbles oftenest, thrives best and walks soonest.  Al- 
chymy left a precious residuum, wrought afterwards into 
the brilliant fabric of modern chemistry. The residual 
effect of these tentative projects must in like manner, I 
think, undoubtedly be ae the basis of a well ordered 
and prosperous industrial economy. 

Gonend: Buenos Ayres seems to be a bazar almost ex- 
elusively for the sale of foreign wares. To find native 
productions we must seek obscure shops and the market 
plazas. This may be readily accounted for, and justified, 
as a transitory stage in heradvance. ‘To view it other- 
wise, much more, to accept it and conserve it as a perma- 
nent condition, would, I think, be seriously to err. In 
this age of the world peoples should be self-supporting, if 
possible, as to all their primary needs. They should stand 
erect, not be held erect by others, as the wisest Roman 
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said. Peace is yet a precarious calm; storm always con- 
tingent. We are to take care that, if it come, it 
shall not, so to speak, quench our hearth fires. So rational 
@ community as the people of this country may be ex- 
pected, therefore, in due season, to find themselves 
able to utilize, and to seize the to 
utilize others of their natural bounties as 
they do their clay and enerty stone. Home manufactures 
will gradually ap with the gradual occupation of the 
t interior, and the next generation, living, as now, in 
omes of native material, and feeding on native bread 
and meat, shall also be clad in their own native fabrics, 
ride or walk on their own leather and sit or sleep on their 
own wood. That their territory is lacking in the useful 
minerals would seem to indicate, with particular em- 
phasis, that they should do the most by those natural re- 
sources wherein they abound. It seems a matter only of 
less or more time when, not with a diminished, but with 
a vastly augmented commerce, they will add other agri- 
cultural productions to the staples now sent abroad and 
compete in the markets of the would with their leathers, 
textile fabrics and cabinet ware at least. 

From Buenos Ayres I made an excursion to La Plata 
and Ensenada. The beauty of the state build in La 
Plata was a feast to the eye almost equal to Cordoba. At 
Ensenada the engineer in charge was pledged to other 
engagements and unable to accompany us; but he kindly 
placed his steam launch at our service, and we had the 
pleasure of an afternoon voyage around the new port. 
An artificial channel about four miles long, and varying 
from 300 to 600 feet wide, protected by piers of timber- 
trestle and broken rock, leads straight from deep water 
in the river to the wharves of the inner harbor and to the 
entrance of the dock, which I should judge to be half a 
mile long and 600 feet wide, inclosed by massive granite 
walls. The whole work is admirable for simplicity of 
plan. sound engineering and staunch construction In 
connection with a first-class railroad, yet to be built, it is 
likely to be a favorite approach to the capital from the 


sea. 

As to the railroads generally, so far as opportunity has 
been given me to see them, being accustomed to the 
North American system, this English system looks bar- 
barous in some respects; the passenger cars rude, dirt 
and hearselike, the conduct of tation antiq lo 
‘lerminal yards are spacious and well laid out, their build- 
ings magnificent; field tracks rickety and irregular, as 
must needs be the case, in a measure, with such construc- 
tion under heavy traftic. Toad-stool castings are used as 
substitutes for costly timber ties. They serve the pur- 
pose better than would be expected, but demand constant 
attention, and the track force appears to be inadequate 
either in numbers or efficiency. 

On one of the trunk lines, single tratk, an engine was 
derailed, the forward wheels two feet out of p , the 
rear ones just off, the tender still on, both upright. I[ 
passed it the second day after the accident, and three days 
more were counted necessary to re-rail it. On the Penn- 
sylvania R. R., four track trunk line, ncar my home, a 
ss name and tends Sele uare yin ee —— 

er tracks, nearly capsizing; the heavy t n 
behind it jumbled into a com licated wreck for several 
hundred feet. This occurred about 8 a. M. By 10.30 a. M. 
jm , waeee had been handled and all tracks were clear for 

raftic. 

The contrast between the grand terminals and the 
shabby field work put me in mind of certain Maryland 
cousins of ours. Jim was a farmer, a modest, blushing 
recluse. On an occasion of unexpected noon visitors, he 
did them the grace of appearing at dinner in a fine cloth 
claw-hammer jacket over his work-a-day waistcoat and 
breeches, an emergency gentleman; but, like Milton’s 
Sin, “ending foul in many a scaly fold.” With the cruel 
wit of a lawyer, and to the shy subject's confusion 
of face, Johnny directed the attention of the com to 
Jim's outfit as “an incongruous mix of agricultural filth 
and oriental splendor.” ‘i 

Nevertheless these roads are immensely valuable as in- 
struments of development. The ie of ntina 
seem to me to have been wise in granting libe: conces- 
sions and in attracting foreign capital to such invest- 
ments. If Iam rightly informed, these concessions are 
subject to the condition that the franchises shall expire 
and the roads become the property of the Government 
within a specified period, not exceeding 99 years in any 
case. This is an eminently prudent condition. Some 
companies are moving to have it cancelled. I think it a 
point of very grave importance that it should in no in- 
stance whatever be yielded. It is demonstrably the in- 
terest of all civilized states eventually to own and contro 
the highways of internal commerce. The movement of 
progress is manifestly in that direction. By virtue of 
‘his vital clause in the concessions Government may as- 
sume control at the appointed time, without jar, equitably, 
seasonably and serviceably to the republic. 

Soe much for my short flight through this auspicious 
land. God speed to Argentina. was SHUNK, 

. Civil Engineer. 


To the foregoing may be added one or two supplement- 
tary impressions. The city of Buenos Ayres occupies a 
nearly level plateau looking northward over Rio de la 
Plata from an_elevation of about seventy feet. This 
plateau bluffs down eastwardly to a low flat, partly 
swamp, only built upon, and a piump mile wide, lying 
between the compact city and a devious stream from the 
south, averaging 300 ft. in width, which has been dee 
ened to form the port of Riachuelo. A d channel, 
six miles long, admitting vessels of twenty feet draught, 
connects the port with navigable water in the river, here 
i miles from shore to shore and tawny like the Missis- 
sippi. The Riachuelo is lined with wharyes and commer- 
cial houses on the hither side; with tenements, hovels, 
small shops, boat yards and goat pastures ‘on the other, 
and packed for two miles along the business front, three 
to five deep, with shipping of all maritime nations except 
the Great Republic. 

Walking that front, of agloomy Sunday, when the colors 
were flying, lonely, homesick, surfeited with outlandish 
ensigns, which only reminded me of the missing one; and 
were, indeed, offensive in a sort, “like Priam’s refuse sons 
when the Fates borrowed Hector;” suddenly, as I rounded 
a turn in the river, right before me, broadside to, shapely 
as if she had oo to her proportions like a bird or an 
outstanding , lay a five-masted Yankee schooner, with 
Old Glory, rippling in the wind, at her mast-head. Child- 
ren! I tell you true, it seemed absolutely to perfume the 
air—apple blossoms and piney woods blended together. 
Such heavings and rotations did it set agoing, in me, I 
— — — cos = jo “ ~~ ~ hat was 
my strong ) on o one 
flag in five hundred. But that one sufficed. It irradiated 
héaven and earth. 

Another strong impression, the effect of my whole 
voyage, not a new one, but the dee of an old one— 
was, the most pathetic phenomenon in this universe, 
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that, pitiable 
and to be peer ; and of such inex 
fingwiahable, sapential worth that I believe the criming) 
lawyer, the sh dude and the desperate tramp them, 
selves, the very rot of our ci after a few years in 
decently clad, belike. bat tn the Paling ne, tip not 
. e— e e sense, +4 
“clothed upon” with all the fair b e@, each reine 
iotaniepenie onan he a8 those Rood. ra 
c: a as .Ww ' 
vinists in Sias city lately seemed to Moves ying 


find him down, be sure he was thrust down and io hae 


down. His native tendency is upward. Here and ther: 
no doubt, “a churl compact. of thankless earth, wae 
most of us have met; ucitile, it would seem, oniy }, 

nal fire; but exceptional, like-the deaf, the b'ind. th. 


idiotic. The rule is heaJth, ‘aculty swerable e 
responds in kindliness the Madly ie reer, = 
fai irresistibly as ocean to the moon 


ful, naturably 
he law of his man and a joy besides. He can 1 


more refuse it than a daisy can refuse the breath of spring 

and sulk under the turf. ‘Tisa kind of impiety to think 

the contrary—a flouting of Nature too, whose record 

shows him ever ascending through the whole track oj 

i. aoe the discouragement, during that jong 
Pp. : 


“Quick, generous from his youth, his spirit rose. 
In many a glittering crest and Picnmaing fold. 
Hydra-like to its hindrance.” 


So may he go on, still overcoming, till the noble pray, 
of Robert Burns is answered, and day wee at leat 


“When man to man, the warld ower, 
Shall brithers be for a’ that ! ” 


Feb. 12, 1890. W.F.S. 


THE LAKE VIEW WATER TUNNEL, near Chicayo, 
will be completed before July 1, 1891, the time set 
in the contract for building 5,000 lin. ft. of a 6-ft. 
tunnel. Mr. S. G. ARTINGSTALL, the Consulting 
Engineer for the tunnel, has reported on the present 
progress, and says that if the order were at once 
given to locate the inlet shaft between 5,000 and 
10,000 ft. east of the shore shaft, the entire work 
could be completed within the time specified for 
building the 5,000 ft. He does not advise a tempo- 
rary inlet shaft. But the Mayor has decided that 
the condition of the water fund will not war- 
rant going out further than called for in the origi- 
nal contract, 


A 12-IN. STEEL CONDUIT, 15,400 ft. long, is wanted 
by the city of San Bernardino, Cal , with bids to be 
in before April 8. It is for a feeder from a reservoir 
to supply the street mains. The pipe is to be 12 in. 
diameter inside, and in 244¢ ft. lengths, made of four 
large and three small plates of 42 ins. to a course. 
The material is to be mild steel, with a minimum 
tensile strength of 60,000 Ibs. per sq. in. All straight 
seams will be double riveted and round seams single 
riveted. The weights will be: 3,300 ft. No. 10 
steel; 6,000 ft. No. 12 and 6,100 ft. No. 4. All seams, 
straight and round, must be calked; the pipes 
coated with the purest quality of Santa Barbara 
asphaltum, and tested in each length before coating 
to 220 Ibs. per sq. in. for the No. 10; 200 Ibs for the 
No. 12, and 150 Ibs. for the No. 14. The lengths are 
to be laid with drive or shrink joints, which will be 
made by removing the asphaltum coating for 4 ins. 
on the outside of the end of one pipe and on the in 
side of the other, and the outside pipe is then ex- 
panded by heat and at once driven in place. After 
making the joint is to be chipped, calked and re- 
painted with asphaltum. 


A STEEL FLUME, said to be the largest in the coun- 
try, is to be built by the Spokane Hydraulic Mining 
Co. It will consist of 444 miles of steel pipe, 22 ins. 
in diameter, conveying water for gold diggings in 
the Coeur d’Alene, Washington. 


THE DETROIT RIVER BRIDGE Co. has been author 
ized by the railway committee of the Dominion 
Parliament to bridge the Detroit River. The plan 
proposed is similar to the Tay Bridge. But how 
about the American half of the river, which would 
doubtless need a bridge too, to make the Canadian 
end useful. 


LONDON BRIDGE is one of fourteen bridges cross- 
ing the Thames in the Metropolitan District of 
London. The whole traffic over these bridges is said 
to be 400,000 foot passengers and 80,000 vehicles for 
every day in the year excepting Sundays. Of this 
traffic London bridge sustains 30 per cent. 


THE Justin EXPLOSIVE CARTRIDGE has been 
again tested within the week at Utica, N. Y. I! 
was fired from a 9-in. English Blakesley rifle gun. 
On the first test a shell weighing 280 Ibs. and con- 
taining 5 lbs. of dynamite was fired. The charge 
of powder was 12 lbs. The shell struck the cliff 4 
third ofa mile away and one half of the dynamite 
exploded. The second“hell had the same weight 
and contents, 20 Ibs. of powder being used. The 
third shell weighed 300 Ibs. and contained 8% Ibs. of 
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dynamite. The charge was 25 lbs. of powder. This 
shell did great execution on striking the rock. The 
fourth and final shot was the largest ever fired in 
the gun, 35 Ibs. of powder being used. The shell, 
weighing 350 Ibs., or 1001bs. more than the regula- 
tion, contained nearly 19 lbs. of the best dynamite. 


THE TEST OF THE GUNS OF THE VESUVIUS, on March 
13, is understood to have been satisfactory in all 
respects. Each gun fired one explosive shell weigh- 
ing 510 lbs, and loaded with gun-cotton. The con 
tract range of one mile was exceeded with a pressure 
of 700 Ibs. per sq.in. Shot No. 1 contained 204 lbs. of 
yun-eotton, and overshot the mile buoy by 300 ft. in 
1! seconds, and exploded 544 seconds after failing 
into the water. Shot No. 2 weighed 504 Ibs., and in 
11.7 seconds fell 500 ft, beyond the mark; it exploded 
one second after impact, and threw a column of 
water and mud 300 ft. high. Shot No. 3, in range 
and time of explosion, was a duplicate of No. 2. The 
explosive charge was the same in each. 


[THE GRAYDON DYNAMITE GUN, which is now 
being built at Birmingham, England, to compete 
with the ZALINSKI gun, isto be 15ins. in calibre, 
and it is claimed that it will throw a 600-lb. charge 
of dynamite three miles. Lieut. Graypon, U. S. 
Navy, is personally superintending its construction, 
and believes it will be ready for a test about May 1° 


EXTENSIVE SHIPBUILDING WORKS AND STEEL 
WORKS are to be established at Sparrow Point, near 
Baltimore, Md., by the Pennsylvania Steel Co. The 
first work will be the construction of two steel 
steamers to bring ore from Cuba for the company’s 
works. The steel works will be designed especially 
for turning out material for shipbuilding. The 
works will cost $500,000, and will be large enough 
for the construction of eight steamers at once. 


THE TEHUANTEPEC SHrp RAILWAY is revived 
again, in a proposition made by Mr. MATEO CLARK 
to the Mexican Government to renew the concession 
of Capt. Eaps, which concession has now nearly ex- 
pired by limitation. 


THE EADS MONUMENT PROJECT is taking definite 
form in St. Louis. A committee has been appointed 
to take charge of the matter, and a concert is to be 
given to create a fund as a nucleus. The Lieder 
kranz Society and other musical bodies will pro- 
duce HANDEL’s “Creation,” which has been selected 
as being particularly appropriate in view of the 
broad scope of Capt. Ean’s inventive genius. 


IMMIGRATION is showing a slight tendency to in- 


crease, and to increase in the least desirable class— - 


Bohemians, Hungarians and Italians. The total im- 
migration for January (always small) is about 10 per 
cent. greater than last year; for the 7 months ending 
with January, about 5 per cent. less than last year. 
But in January, 1890, about twice as many of the 
three objectionable classes noted came as came the 
year before. 


HE “ELECTRICAL ENGINEER,” the oldest journal of 
its class in America, and long and favorably known in 
its monthly form, is te be converted into a weekly 
publication from the date of Aprill next. Mr. T. 
COMMERFORD MARTIN and Mr. JosEPH WETZLER, 
both well and widely known in connection with 
electrical journalism, will be connected with the 
Engineer in its new form, and their names in con. 
nection with those of Mr. F. L. Porpr and Mr. G. M. 
PHELPs are a sufficient warrant of the character of 
the reorganized journal. 


THe ENGINEERS’ CLUB, oF NEw York, though 
little over a year old, is gaining numbers so rapidly 
that it has been deemed advisable to seek larger 
quarters than No. 10 W. 29th St. Thisis the club 
made up of engineers and those connected with 
them, and should not be confounded with the tech- 
nical American Society of Civil Engineers. 





RAILWAYS. 
EAST OF CHICACO.—Existing Roads. 


New York Central & Hudson River.—The report 
of this company for the first quarter of this year shows 
the following results from operations, as compared with 
the same period of the previous year: 


1889. 
$8,033,478 
5,501,108 


2,082,370 





ENGINEERING NEWS 


Cleveland & Western.—A press dispatch from Lima, 
O., says: 
_General Manager Risley and John H. Semple, Chief 
Engineer of this company, have just completed a trip over 
the line. It was e in order to map out the work pre 
paratory to changing the track from narrow gauge to 
standard gauge. The new standard gauge locomotives, 
now being built in Pittsburg, will arrive in Delphos on 
the Ist of April. The steel rails will commence to arrive 
next week, and work will then begin in earnest. Trains 
are now on the line distributing ties and bridge material. 


Ohio & Northwestern.—This railroad, extending from 
Cincinnati to Portsmouth, Ohio, has been sold by United 
States Marshal Simonds for $900,000 to the Philadelphia 
Investment Co. 

Gettysburg & Harrisburg.--President J. C. Fuller, 
of this road, is quoted as follows in regard to the proposed 
extension from Gettysburg to Washington: 


The detailsof the plans are being arranged, the course of 
the road having been practically decided upon. The road 
runs through Westminster. aa uses the Pennsylvania 
track forentrance into Washington There will bea branch 
line, which will connect with the Northern Central, and 
this will give a short and through line to Baltimore. The 
citizens of Ellicott Co, Md., have offered $100,000 for 
ae the Baltimore branch through their place, but 
it would make too expensive a route. 


Grand Trunk.—This company is pushing the work of 
double-tracking its line. Early in April work will begin 
on the laying of a second track on the division between 
Toronto and Hamilton, Ont. Tenders are now called for 
the earthwork required to widen the cuitings for the 
second track, and to place the excavated material in em- 
bankments, on the section between Dufferin street and 
Mimico, in Toronto. The total length of the line is 40 
miles, and it is believed that it will cost about $750,000. 
The work of double-tracking the line between Toronto 
and Montreal, which has been in abeyance since the fall, 
will be renewed in the spring. Out of 331 miles of line 142 
have now been duplicated, and there is between 80 and 9) 
miles under construction. The present summer will, it is 
expected, see this finished and contracts let for the rest of 
the work. 

Pennsylvania, Poughkeepsie & Boston.—The princi 
pal offices of this company have been moved from Goshen, 
N. Y., to 411 Walnut St., Philadelphia, Pa. The road is 
now in operation from Campbell Hall, N. Y., to Slating 
ton,- Pa., and surveys are in progress for a further exten 
sion to Harrisburg, Pa. 

Sandy Rirer.-—-A project is reported to be on foot to 
extend this road from Farmington, Me., via Farmington 
Falls, Chesterville, and Turner to a connection with the 
Grand Trunk Ry. at Auburn or Lewiston, Me. 


Projects and Surveys. 


Northern Maine.—Geo. P. Wescott, of Portland, Me., 
President, writes us that the greater part of the right of 
way and about $100,000 of other local aid have been se- 
cured in aid of this enterprise. The company proposes to 
build a railway from a connection with the Maine Cen- 
tral R. R. at Mattawamkeag, Me., via Patten and Houl- 
ton, to Presque Isle, Me., a distance of 116 miles. Accord- 
ing to the surveys, which have been completed, a very 
favorable route has been secured; maximum grade, 6) ft. 
per mile. The object of the road is to develop Aristook 
Co., which contains a large amount of fertile land. 
The principal business of the road will be in lumber, farm 
produce, and passengers. Frederick Danforth is Chief 
Engineer. 

Cumberland & Washington.--The bill authorizing 
the lease of the Chesapeake & Ohio Canal to this company 
has now passed both houses of the Maryland Legislature 
and now needs only the Governor's signature to become 
alaw. The Cumberland & Washington R. R. Co. was or- 
ganized last month to build a railway from Cumberland. 
Md.,to Washington, D. C., and toacquire the Chesapeake 
& Ohio Canal for a tailroad. Enoch Pratt, of Baltimore, 
Md., and Asa Wilson, of Cumberland, are among the in 
corporators. 

George's Vatley.—Bids are now being received for the 
construction of this Maine road, The road is projected 
torun from Warren to Union Common, Me., eight miles, 
with the intention of being extended ultimately to Bel 
fast, 20 miles further. Henry A. Hancox, of Hudson, 
Mass., is Chief Engineer. 

Washington County.—There seems to be a prospect 
that this enterprise will be revived and steps taken to 
wards its completion in the near future. Press dispatches 
state that engineers are in the field surveying for a route 
and securing right of way, and that work on construction 
will begin soon. The company was chartered in 1887, with 
E. W. Serrell, President, and J. 8, Chase, Chief Engineer, 
to build a railway from Greenwich, N. Y., to Rutland, Vt., 
a distance of 56 miles. A portion of the road was surveyed 
in 1888, and since that time the matter has been dormant. 

Nipissing & James Bay.—This company is before the 
Dominion Parliament asking a subsidy of $3,200 per mile 
in aid of its proposed road. The length of the road will 
be about 350 miles. A full description of the enterprise 
was given in our issue of May 11, 1889. 

Williamsport Junction.—Chartered in Pennsylvania 
to build a railway from a point on the Williamsport & 
North Branch R. R., in Loyalsock Township, to a point on 
the Pine Creek Ry., in Lycoming County, a distance of 7 
miles. Geo. L. Sanderson, of Williamsport, Pa., is Presi- 
dent, 
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Fort Erie & Point Albino.—A press dispatch says : 

“ A project is on foot for the building of a line of railway 
along the shore of Lake Erie, on the Canadian side, from 
Fort Erie to Point Albino, Unt., a distance of 10 miles 
The preliminary surveys are already completed and an 
application for a char.er will be made to the next Cana- 
dian Parliament. At the recent session an application 
was put in, but a sufficient time had not elapsed before 
that y adjourned. The railway is designed to connect 
all the resorts on the lake shore from Fort Erie to Point 
Albino, and will be backed by plenty of capital.’ 

SOU THERN.--Existing Roads. 

South Bound .—It is stated that the money necessary) 
to build the line from Savannah, Ga., to Blackville, S. C., 
has been secured, and that a construction company will 
be organized soon to build the road. Mike Brown, of 
Barnwell, 8. C., is President. 

Wilmington, Onslow & Kast Carotina..-The grad 
ing on this road has been completed from Wilmington to 
Jacksonville, N. C., a distance of 50 miles, and it is stated 
that the track will be laid at once. 

Central R. R. of Georgia.—Work is making good 
progress on the extension of the Savannah & Western 
R. R. from Savannah, Ga.. west. Tracklaying is now 
completed to Conley, Ga., 27 miles east of Sterling 
where connection will be made with the Savannah, Ameri 
cus & Montgomery R. R. It is expected that this section 
of 27 miles will be completed by May 1. 

Columbia, Newberry & Laurens. Tracklaying has 
now been completed a distance of Lj) miles from Columbia 
8. C., and is progressing at the rate of one-half mile per 
day. Work, it is stated, will soon commence at Newberry 
and be rapidly pushed. 

Georgia Southern & Florida.—A report is in circula 
tion that this company will build a branch from a point 
near Melrose, Fla., to a connection with the projected 
Tampa, Tallahassee & Western R.R., a distance of W 
miles. 

Louisville & Nashville,—This road is to be double 
tracked from Birmingham to Decatur, Ala., a distance of 
84 miles. The work, it is stated, will begin at once. On 
account of the large amount of side-track on this section 
of the line, only about 40 miles of grading will be necessary 
for the additional track. Engineers are now at work sur 
veying the line for the extension of the Anniston & At 
lantic R. R., from Sylacauga to Longview. 

Georgia Pacific.—lt is announced that the division of 
this road between Atlanta and Birmingham, Ala., 167 
miles, will be double tracked. Work will begin at Atlanta 
and Austill Junction, and it is expected to have the work 
completed in 18 months. 

Seaboard Air Line.--Contracts for the construction 
of the Georgia, Carolina & Northern R. R., from the 
Savannah River west to Atlanta, Ga., are now being let. 
The headquarters of the company have been changed 
from Chester, 8. C., to Atlanta, Ga. W. Temple is Chief 
Engineer. 

Abbeville & Way Cross.—-The contract has been let 
for constructing this road which is torun from Abbeville 
to Way Cross, Ga., % miles, and work is now in progress. 
F. C. Hand, of Abbeville, Ga.. is Chief Engineer. 

Union Point & White Plains.—lIt is stated that the 
money necessary to make the surveys for the proposed 
extension of this road from White Plains to Tennile, Ga.. 
and that surveys will begin soon. 

Richmond & West Point Terminal Co.—It is stated 
that this company will build a belt railway at Atlanta 
Ga., at the cost of $200,000. The line will run from the 
Georgia Pacific R. R. at Howell's station, around the eity 
to the Central R. R. of Georgia. The company will also 
build a new depot at the cost of $250,000. 


Projects and Surveys. 


Mobile Fair Grounds & Western Shore.—Chartered 
in Alabama to build a line of railway from Mobile, Ala., 
to City Point. Among the incorporators are: Jas. W. 
Raird and Wm. C, Gaynor; both of Mobile 

Louisville Southeastern.—This company has been 
chartered in Kentucky to build a line of railway from 
Louisville, via Mount Washington, to Smithville, Ky., «a 
distance of 25 miles. The route is stated to be through a 
very productive portion of the country now withent rail 
way facilities. Judge W. B. Hoke, of Louisville, Ky., is 
interested in the enterprise. 

Danville, Mebane, Pittsboro & Southern,—A press 
dispatch states that work has been commenced on this 
road, which is projected to run from Danvillle, Va., to a 
connection with the Raleigh & Augusta Air Line R. R.. 
in Norch Carolina. 

Bristol, Elizabethtown & North Carolina,.—At the 
election held at Bristo!, Tenn., March 6, the citizens voted 
in favor of the appropriation in aid of this road. Bristol 
has now subseribed $240,000 in aid of the enterprise. The 
road is projected to run from Bristol to Mountain City. 
Tenn., with a branch from Elizabethtown to Erwin, ato 
tal of 75 milea, Geo. S. Bruce, of Bristol, is Chief Engi 
neer. 

Charleston Belt Line.—A press report from Charles 
ton, 8. C., states that the stockholders of the Union Cot- 
ton Compress & Wharf Co. have confirmed the sale of 
their property to the Neill McDonald Co., of New York, 
at the price of $150,000. The purchasers have already paid 
$25,000 guarantee on the property. The city has granted 
the purchasers the right of way through the streets, and 
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they will build a belt line railroad running around the 
East Shore water front, connecting with all the wharves. 


NORTHWEST. Existing Roads. 


Manitoba,—A recent issue of the Toronto Globe con- 
tains the following data concerning the various railways 
now in progress of construction and projected for early 
construction in the Province of Manitoba: 


The Canadian Pacific Ry., Souris branch, was graded 
last fall from Kemnay to Melita, ard the rails laid and 
trains run as far as Souris, which is now a thriving town, 
with mills, elevators, stores, churches, schools, etc. ; track- 
laying to recommence in the spring.——The Morris & 
Brandon branch of the Northern Pacific is built and railed 
from Morris to within a few miles of Brandon, and has 
been operated during the winter to Souris City, or, as it is 
now called, “‘Wawanesa.”——The Southwestern branch of 
the Canadian Pacific Ky. is to be extended this year from 
Glenboro, via Millford, to a junction with the Souris 
branch at Souris.——The Pembina branch of the Canadian 
Pacific Ry. is to be extended this year from Deloraine 
to a junction with the Souris branch at Melita.—— 
The Souris branch of the Canadian Pacific 
Ry. is to be pushed from Melita to the Souris coal 
fields, the whole of this line to the coal reserve having 
been located last fall.——The Morris-Brandon branch of 
the Northern Pacific is to be completed to Brandon, a dis- 
tance of four miles, from where it stopped last fall. —-The 
Northern Pacific is to build from Belmont, a point east of 
Souris City or Wawanesa, west to the Souris coal reserve. 
A party is out now locating this line. —-The Northwest 
Central R. R. completed 50 miles last fall, running 
from Brandon to Rapid City, and from thence westward 
about midway between the main line of the C. P. R. and 
the Manitoba & Northwestern R. R. Trains have been 
running over this line.——-The Northern Pacific & Mani- 
toba also built from the boundary to Winnipeg, and from 
Winnipeg to Portage la Prairie. 

Pacific Short Line.—A press report states that track- 
laying is now progressing at the rate of 1 mile per day. 
It is stated that sufficient material is on hand to complete 
the line to Plainview, Neb. Construction is in progress 


on the division from Plainview to O'Neil, 40 miles. 


Projects and Surveys. 


Freeport, Ironton, Mauston & Northern. — The 
city of Mauston, Wis., bas voted to issue bonds in aid of 
this enterprise. The road is projected to run from Dexter- 
ville to Lone Rock, Wis, Jeff Ll. Heath is President. 

Little Falls, Mille Lacs & Lake Superior.—This 
company has been granted the right of way for its line 
through the Mille Lacs Indian Reservation in Minnesota. 

St, Louis, Chester & Grand Tower.—Incorporated in 
Illinois to build a railway from East St. Louis through the 
counties of St. Clair, Monroe, Randolph and Jackson, to 
the town of Grand Tower. The principal offices of the 
company will be at East St. Louis. The directors are: 
S. Dwight Eaton, of Burlington, Ia.; H. M. Pollard, of St. 
Louis, Mo,; Wm. Barrett, of Chicago; Thos. M. Chase 
and William Brown, of East St. Louis, Il. 


SOUTHWEST.-Existing Roads. 


Kansas & Arkansas Valley.—At a meeting of the 
stockholders of this company, recently held, a resolution 
was adopted to build at once a number of branches ; and, 
in accordance with this resolution, an amendment to the 
charter has been filed with the Secretary of State. This 
road, which is a part of the Gould system, now extends 
from Van Buren to the northern boundary of the Indian 
Territory, and one of the branches will commence on the 
boundary line of Arkansas and the Territory near Fort 
Smith and run north, crossing the Arkansas River to a 
line of the railway at Cherokee Junction, on the bound- 
ary line between the State and the Territory, 
the line to be six miles in length and to cost, 
with bridge, $530,000, Another branch will 
be from Wagoner, on the main line, thence west and 
northwest to Guthrie, through the Fort Supply military 
reservation, to the western boundary of the Indian Terri- 
tory. Another branch will run to Oklaboma City, through 
the Fort Reno reservation, and connect with the Fort 
Smith, McAllister & Western Railway near Wichita. 
The length of these extensions will be 440 miles, and the 
estimated cost, $3,000,000. 

Union Pacisic.—It is reported that the Central Kansas 
R. R., running from Leavenworth to Miltonville, Kan., 
166 miles, will be changed to standard gauge and ex- 
tended from Miltonville to Trescot, Kan., a distance of 
40 miles. 

Texas & Pacijfic.—This company has engineers in 
the field to survey a Ifne from Provincal to Lake Charles, 
La. The object of the road is to develop the timber 
lands along the route. 

San Antonio & Aransas Pass.—Iit is stated that 
construction will soon begin on the branch from Ken- 
nedy to Laredo, Tex., 150 miles. The survey has already 
been completed, 


Projects and Surveys. 


Wichita & El Paso.—Incorporated in Kansas to build 
a railway from Wichita tc some point on the south line of 
Harper County, a distance of 65 miles. The directors are: 
W. A. Thomas, L. D. Skinner, Geo. L. Rouse, A. W. 
Oliver, and H. L. Pierce, of Wichita, Kan., and F. J. 8S. 
Turley and Percey A. E. Hood, of Runnymede, Kan. 

Atlantic & Pacific Short Line.—It is stated that sur- 
veys will soon begin for this road, which is projected to 
run from Salina, Kan., to Colorado Springs, Colo. J. E. 
Hills, of Denver, Colo., is one of the directors. 

St, Joseph & Excelsior Springs.—This company has 
made application for a charter empowering it to build a 


railway from St. Joseph to Excelsior Springs, Clay 
Co., Mo., a distance of 60 miles. It is stated that surveys 
will begin at once. 

Pleasanton Northern.—The citizens of Pleasanton- 
Atascosa Co , Tex., are agitating the project of build 
ing a railway from that place north toa connection with 
the San Antonio & Aransas Pass R. R. at either San An- 
tonio or Elmendorf. 

Galena, Guthrie & Western.—This company has 
been granted the right of way for its line through the In- 
dian Territory. 


ROCKY MT. AND PACIFIC.—Existing Roads. 


Utah Central.—Amended articles of incorporation 
have been filed consolidating the Salt Lake & Eastern, 
the Salt Lake & Fort Douglass, and the Utah Western 
railways, ajJl in Utah, under the above name. 
The consolidated lines, with the proposed’ ex- 
tensions, will aggregate 250 miles. The various 
extensions will be built at once. The extensions are as 
follows: On the Salt Lake and Eastern R. R., from a 
point near Park City to the head of the the Provo River, 
25 miles; from the main line to Heber City, 8 miles; and 
a line up Weber Cafion, a distance of 20 miles. The Milk 
Creek branch will be extended 15 miles. The Utah West- 
ern R. R. is graded from North Ninth St.,in Salt Lake 
City, to Mavahansett Beach, and work will commence 
tracklaying as soon as the weather will permit. The line 
will also be extended eastward around the foothills and 
mesas to a connection with the Ft. Douglass & Eastern 
R. R., making a belt line around Salt Lake City. 

Northern Pacific.—This company, it is stated, will 
build a branch from Durham, Wash., north to the Sno- 
qualmie River, a distance of 18 miles. A branch to the 
South Prairie Creek coal mines, 3 miles long, is alsotalked 
of. 


Union Pacific.—A Pioche, Nev., press dispatch gives 
the following description of the extension from Milford, 
Utah, to that place. 


The first 75 or 80 miles of the road from Milford presents 
no difficulties whatever; it is nearly as level as a fioor, 
and contains but two curves. The contractors on this 
part of the road, delayed by bad weather, are now rush- 
ing things generally, and the engineers in charge state 
tnat the road will be at Desert. Springs by the middle of 
April, No heavy work or grading is encountered on the 
line until Clover Valley wash is reached, where, for about 
25 miles before reaching Meadow Valley wash, no less 
than 100 bridges must be built, and 8 tunnels run, one of 
which is 650 ft. in length. One of the bridges also is up- 
ward of 600 ft. long, and three setsof timber high. Added 
to this is an immense amount of side cutting, so rough is 
the country, and the character of the work being granite, 
or a conglomerate sandstane, difficult to work, the neces- 
sity for a large force of workmen in order that good pro- 
gress may be made, can be readily seen. 

Sub-contractors’ camps now extend from a point about 
one mile above Clover Valley to Dutch Fiat, 17 miles, 
which latter place is but 3 miles from Meadow Valley 
wash. At present not more than 35 men are working at 
any of these camps, except that of Daniel Lyons, where 
150 or more are e , nearly all at rock work. Each 
tunnel will be 18 x 22 ft., and the roadbed or grade will be 
15 ft. on top. 

Anacortes, Spokane & Eastern.—The name of the 
Seattle & Northern R. R. has been changed to the above, 
It is stated that work will soon begin on the further ex. 
tension of the road. F. A. Hill, of Anacortes, Wash., is 
Superintendent. 

Astoria & South Coast.—An officer of this road is 


quoted as speaking as follows in regard to the progress of 
construction: 


We have a large force of men at work, and the road 
will be pushed to completion. The road must be finished 
by September, 1891, and there isno question but that it 
will be through long before. At present a crew of be- 
tween 10) and 150 men are at work on the Astoria end, and 
they are making good progress. There is alse consider- 
able scraper work being done at the Hillsboro end. The 
rails for the track between Young’s River channel and 
Seaside are on the ground, and we will get other material 
as fast as we want it. The people along the line of our 
road are enthusiastic, as they have the fullest confidence 
in our determination to push work. 


Oregon & Washington Territory.—It is annovcnced 
that the necessary subsidies have been raised to assure 
the construction of the line from Gray’s Harbor to a 
connection with the Northern Pacific R. R. at a point 
near Centralia. 

Projects and Surveys. 

Pecos River.—E. B. Bronson, of El Paso, Tex., has 
sent us the following information concerning this enter- 
prise: 

rojected torun from the Texas Pacific 
es ugh the Pecos River Valley to Ros- 
well, N. M., adistance of 185 miles. Engineers are now 
in the fleld jocating the line. The route is very favorable, 
with easy grades and curves. The road is projected in 
ee. anaes - the Pecos eg ne & eas o 
which is carrying out a large irrigation ente n the 
valley. The seal is to be built private canttal. Con- 
tracts will probably be let in ut two months. J. J. 
Hagerman, of Colorado oe Colo,, is President, and 
H. H, Cloud, of Eddy, N. M., is Chief eer. 

Palouse & Spokane,.—This company has been granted 
the right of way through the Nez Perces Indian Reserva- 
tion, Idaho. 

Umpqua Railroad & Improvement Co.—Jobhn C- 
Drain, of Drain, Ore., President, has furnished us with 
the following information concerning this enterprise: 

The road is projected to run from Drain, via Elkton, 
Scottsburg and Gardiner, to North Slough, on Coos Bay, 
Ore., a distance of 75 miles. About 50 miles of the line 
have been surveyed. The work is generally light; one 


tunnel 980 ft. long, no bridges. The t of wa 
has all been secured ee for the stations and ° 


facilities. The contract for building the road jas 

n let to w.G. Steel, of Portland, Ore., who subict to 
B. C. Heald, of Drain, Ore. The road is to be completed 
July 1, 1891. Henry Thielsen, Portland, Ore., is (hjos 
Engineer. « 


FOREICN. 

Mexican Pacific.—A press report states that track. 
laying is progressing at the rate of one kilometer per day 
on the Pacific end of this road. ; 

Mezxico,—It is announced that the necessary tone, 
has been secured to build the proposed railway fro, 
Pachuca to Tampico. The route is through a tertile re 
gion and there will be much heavy work. Surveys. 
it is stated, will commence at once. Richard Hone, 
the City of Mexico, Mex., is the concessionaire. 


RAPID TRANSIT. 


Electric Railways.—The Concord St. Ry. Co., of Con 
cord, N. H., has been authorized to adopt electric traction, 

At Athol, Mass., the Athol & Orange St. Ry. Co. is pre 
paring to put in the power plant for the electric road 

The Augusta & Summerville Ry. Co., of Augusta, (ia 
has awarded a contract to the Thomson-Houston Electric 
Co., for the electrical equipment of its road. 

A franchise for an electric railway has been granted a; 
La Grande, Ore. Two miles will be built this year. 

At Ellensburg, Wash., a franchise for an electric railway 
has been granted to a company with a capital stock of 
$10,000. 

The Port Townsend Electric St. Ry. Co. has decided to 
adopt the Thomson-Houston system. The track will be 
laid with 40-lb. girder rails. The Pullman Car Co. has an 
order for 3cars. Merrifield & Myers, of Portland, Ure 
have the contract for grading and tracklaying. 


Street Railways.—The Columbia St. Ry. Co., of Wash 
ington, D. C., proposes to extend its road south toward 
Anacostia. 

The North Minneapolis St. Ry. Co., of Minneapolis 
Minn., will build a line from Rosedale to connect wit) 
the Penn Ave. line at 34th St. 

The Texas St. Ry. & Land Co. has been organized at 
Boston, Mass., to acquire, build and operate street rai! 
ways in Texas, The company has an office at Fort 
Worth, Tex., and owns street railways in Austin, Gaines 
ville and Fort Worth. President, Thomas J. Hurley of 
Fort Worth, Tex. Capital stock, $250,000. 


Elevated Railways.—The Seaside & Brooklyn Bridge 
Elevated Ry. Co., of Brooklyn, N. Y., has had its route 
laid out by the Eighth Rapid Transit Commission. The 
line will be an extension of the Fifth Ave. line of the Union 
Elevated Ry. Co., and will extend from Greenwood ceme- 
tery to Fort Hamilton. The plans have been prepared by 
Mr. O. F. Nichols, engineer of the railway company, and 
approved by Mr. Samuel R. Probasco, engineer to the 
commission. The company hasa capital stock of $1,000,000. 

At Chicago, IIL, the Chicago & Evanston Elevated Rapid 
Transit Co. has been incorporated by John Cudahy, 
Fridolin Madlener, J. A. Wolford, G. F. Baldwin and C. 
W. Parrdidge. Capital stock, $12,000,000. 


HICHWAYS. 

Iulinois.—A meeting was held at Springfield, March 10, 
to further consider the subject of a hard road from the 
city 6 miles east to the National Cemetery at Camp Butler 
The committee reported estimates on the cost of a bric,: 
paved military highway at $65,000, one of the same mater 
ial at $73,500, and one of macadam at $37,000. Resolutions 
were passed urging Congress to pass Senator Cullom’s bill 
making an appropriation of $50,000 for the road. 

Tennessee.—The Lewisburg & Caney Spring Turnpike 
Co. is taking steps to complete 10 miles of the road at once 
and to open two gates on the same. 


Pennylvania.—There is said to be dissatisfaction over 
the condition of the Philadelphia Turnpike between 
Chester and Darby. The road is scarcely passable. Since 
the Grand Jury condemned it, there has been some little 
improvement. The prospects are that an effort will be 
made to have the highway purchased. by the county and 
the system of toll taking abolished. 


Ohio.—The jurors attending court at Youngstown, 
who are from nearly every township in the county, held a 
meeting March 10 and discussed the proposition to bond 
the county for $1,000,000 to build macadamized roads, 
The feeling was almost unanimous against the bonding of 
the county, it being claimed that the farmers would not 
be willing to pay the increased tax. According to the 
estimates made, if the proposition to bond the county 
should be adopted, the city of Youngstown would have to 
pay 48 per cent. of the tax. 

New York.—The Brooklyn Kagle says: “If the ques. 
tion of establishing a uniform system ‘of good roads 
throughout Queens County and providing for their main- 
tenance by a county tax could be put to a vote of the 
farmers we are inclined to think it would be settled in the 
affirmative all but unanimously. When the roads are 
hard and the ruts are solid the question does not seem S° 
pressing, but when a wet spell comes and the farmers are 
compelled to hitch on double teams to haul their wagons 
through the mud they n ‘to realize their folly in ne 
glecting this important reform. The present roads cost 
the farmers more, in the added expense of sending goods 
to market, in the injury to horses and the wear and tear 
of wagons, in a single year than three years’ burden of 
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the tax that would be needed to put the roads in good 
condition."—The Troy Citizens’ Association and Bath 
Citizens’ Association propose to build a boulevard between 
Bath and Troy. 


Missouri.—At Kansas City the committee of citizens 
who are interested in the proposed macadamizing of the 
principal county roads has decided to recommend the 
voting of bonds to the amount of $1,500,000 with which to 
make the proposed improvements, and after a few prelim- 
inaries are arranged the committee will take charge of 
the work necessary to have a bond election. A petition 
signed by one-tenth of the tax paying voters in each 
townsbip in the county asking for the clection must be 
presented to the county court. Aside from members of 
the committee a large number of citizens, mostly farmers, 
were present and while their views differed as to the man_ 
ner in which the improvements were to be secured, al; 
agreed that good macadamized county roads were needed 
and should be constructed with all possible haste. The 
chairman appointed a committee consisting of Messrs. 
Mastin, Lippincott, Slaughter and Lipscomb to confer 
with the Independence committee and the Kansas City 
authorities for the purpose of harmonizing the park dis 
trict and road questions, 


WATER-WORKS. 
NEW ENCLAND. 


Eden, Me.—The followitg report has been submitted: 


That the town agrees to pay Bar Harbor Water Co. the 
sum of $100 per hydrant, per year, for all hydrants fur- 
nished up to and including W; and the sum of $50 per 
hydrant, per year, for all hydrants over 50; and that the 
town agrees to r. mit the taxes Of said company in consid- 
eration of water furnished for drinking fountains, sewers, 
etc. This contract is to run for a period of 10 years, after 
which a new one must be made. 


Rollinsford and Somersworth, N. H.—We have re. 
ceived the following information from W. F. Harman : 


The construction of works depends upon whether the 
town of Somersworth will contract with a company or 
not. John C. Lothrop is President of the Somersworth 
& Rollinsford Water Co. James A. Edgerly or Dr. 0. Q. 
Shapleigh, of Great Falls, N. H., can furnish further in- 
fo mation. Water would probably be pumped to a reser- 
voir. Estimated cost, $200,000. 


Newton, Mass.—J, O. Whitney, Clerk of the Board, in. 
forms us that the following improvements will be made: 


Laying aboyt four miles of pipe, 20, 12, 8 and 6 ins. in 
diameter; setting 25 new hydrants; placing 240 meters 
and 20 valves; constructing a new reservoir, and extend- 
ing the filter basin. 


Pittsfield, Mass.—About 3,000 ft. of 4 ip. pipe will be 
laid, two new hydrants, 10 valves, and 5 meters, set. 
this season. J. M. Hatch is Superintendent. 

Abington, Mass.—Two new hydrants will be set, and 
about 200 ft. of 8-in. pipe will be laid, this year. Address 
A. H. Wright, Superintendent. 

East Hartford, Conn.—Henry L. Goodwin, Edward 
E. King, William H. Olmsted, J. O. Goodwin, J. C. Taft, 
P. Garvan and S, A. Gardner, have been appointed com- 
mitteemen to thoroughly investigate the question of 
water supply for the Fire District, with instructions to 
report on or before May 1, 


MIDDLE. 


Norwich, N. ¥.—Bids will be received until March 31, 
by W. 8. Franklin, Engineer, for constructing an addi- 
tional reservoir. Proposal sheet and specification will be 
furnished by Mr. Franklin upon application. 

ilbany, N. ¥.—The organization of a syndicate is pro- 
jected by John Snaith and others for introducing a water 
supply. The proposed plan is to have the city’s supply 
drawn direct from Rensselaer Lake, 3 miles distant, the 
lake’s natural supply to be increased from Hungerkill 
Creek. * 

Cazenovia, N. Y.—A contract has been let for building 
works. Water will be pumped from springs to a reser- 
vor. 

Jordan, N. Y.—The taxpayers have cast 123 votes 
against, 13 for, accepting the plant established by the 
New York Mfg. Co. 

Coxsackie, N, ¥.—The question of constructing works 
is being agitated, and efforts are being made to have some 
system established. The plans proposed are to pump 
water from the river. or use some of the large springs a 
few miles back of the town. 

Babylon, N, ¥.—The Lockwood Water Co. has with. 
drawn its proposition to supply the district from this 
plant located at Bay Shore, and there is a probability that 
a home company will soon be organized. 

Newark, Ne J.—McKee & Wilson, of Bethlehem, Pa., 
have received the contract from the East Jersey Water 
Co, for 25 miles of steel-plate water pipe, 48 and 36 ins. in 
diameter, for the pipe line to Newark from the new reser- 
voir in the Pequannock Valley. The contract calls for 
4 head of 400 ft. McKee & Wilson are erecting a hydraulic 
plant at Paterson, for the manufacture of the pipe. 

Plainfield, N. J.—The following statement made in 
our issue of Feb. 22 is incorrect: 


The two engineers recent!y engaged by the city to ascer- 
tain the extent of Plainfleld’s natural water supply have 
reported that it is doubtful if water can ever be obtained 
in sufficient quantities by boring. The contractor has 
io unable to secure water in sufficient quantities by 

5 plan, 
It is now believed that pure water in sufficient quanti- 


ties can be secured by boring. 


Beaver Falls, Pa.—The Beaver Valley Water Power 
Co. will soon commence building a reservoir on the hill: 
near the Dead Man’s Hollow, on the east side of the 
Beaver River, for the purpose of supplying the towns of 
this valley with pure water from above the sewerage line. 
The Penn Water Power Co. will furnish the supply from a 
reservoir to be formed, constructing a dam, near the Fet- 
terman bridge. The approximate outlay for the system 
will be $250,000. 

Allegheny City, Pa.—The survey for a new water sup- 
ply has been nearly completed by Robert Swan, and a 
report will probably be made at the next meeting of the 
City Council. Surveys were made to Six Mile Island, 
Nine Mile Island and Logan’s Eddy, the latter a point 16 
miles above the city. Superintendent Edwin Armstrong, 
and the other members of the water department, are of 
the opinion that Nine Mile Island is the best source from 
which to take the supply. A natural pool is located at 
this point, and by constructing a dam 2,000,000 or 3,006,000 
galls. of water can be secured. The current of the river at 
this point is on the Pittsburg side of the river, and the 
heavy sediment and debris would pass down with the cur- 
rent, and would in no way affect the purity of the water. 
The cost of the new water supply will be about $2,000,000, 

Washington, D, C.—The work of laying the large 
mains is progressing rapidly. Col. Elliot’s last report 
states that 1,622 ft. of 48 in. had been laid during the 
month, and that work on the 30 in. main has been com- 
pleted; 21,905 ft. of 48 in., and 5,542 ft. of 30 in. pipe, are 
now down. During March it is proposed to continue work 
on the 48 in. mainon Bridge St., on the canal road, for 
the connection at the reservoir, to make the connection 
of the mains at New Jersey Ave. and B St.; insert a valve 
on the old 3 in. main on New Jersey Ave.; insert a 12 in 
blow-off in the same main near D St.: commence work on 
the by-passes across the old main on New Jersey Ave. 
to connect the low levels of Northeast Washington 
with the low service of the rest of the city; 
complete the connection at R and I7th Sts. be. 
tween the 48 in. main and the old 20 in. pipe of the 
distributing system; place two 48in. valves in the new 
main in Georgetown, and build a masonry gate cham- 
ber over them; lay a 36 in. valve in a cross connection with 
the old 36 in. main at the same point; to complete the 
masonry of the abutment of the new Rock Creek Bridge; 
complete the replacing of the portion of the dam at the 
reservoir that was excavated for making the connection, 
and provide extra pipe, lifting jacks, efficient pumps, 
and other articles required, for any breaks that may hap- 
pen in any of the mains. 


SOUTHERN. 


Clifton Forge, Va.—We have received the following 


from E. Grover: 
The new works _ will be completed about 


April 1. The contractors are the Glamorgan Co., of 
Lynenburg, Va. Water will be pumped from Smith's 
Creek to a 300,000-gall reservoir. ag Engineer, W. 
S. Hungerford. Constructing Engineer, Edmund Grover, 
of Iron Gate, Va. 


Greenville, S. C.-The City Council has adopted a 
resolution authorizing the electric-light committee to ad- 
vertise for bids for constructing works. Address E, F. 8. 
Rowley, Mayor. 

Aiken, S. C.—The following is from a letter sent to the 
Journal & Review, by P. A. Emanuel: 


I know of plenty of pure springs near enough toc Aiken 
to supply us with all the water we need. It depends 
upon the report of acivil engineer asto the ultimate 
selection. 


Dawson, Ga.— A $0,000 system of works is to be estab- 
lished by R. L. Bennet, of Philadelphia, Pa. 

Atlanta, Ga.—The City Council has indefinitely pos t 
poned the date upon which a citizen's vote will be taken 
on the question of issuing water and sewer bonds. 

Savannah, Ga.—A new 16,000,000 gall. pump, stand- 
pipe, larger mains, etc., are the improvements proposed for 
this year. 

Athens, Ga.—A private system of works is to be 
erected. 


Bridgeport, Ala.—Contracts for building water and 
electric light works will be let in about 10 days. 


Canton, Miss.—The Artesian Well Committee has ar 
ranged with another company to take charge of the un. 
finished artesian well, and expects soon to secure water 
in sufficient quantities to supply the town. 

Trenton, Tenn.—Proposals are wanted by T. J. Hop- 
pell for constructing a $20,000 system of works. 

Johnson City, Tenn.—The Wautauga Water Co. has 
been chartered. 

Union City, Tenn.—S. Waddell, Mayor, has sent us 
the following: 


The contract for constructing works has been awarded 
to Henry Hungerford, of New York. By the terms of the 
contract the contractor is to furnish water suitable for all 

urposes, 8 miles of mains, 80 hydrants, to_be completed 
by Jan. 1, 1891 Estimated cost, 000. Water will be 
pumped from wells to a stand-pipe. Population, 4,500. 


Stanford, Ky.—A vote will be taken on April 5 to de- 
cide the question of issuing $20,000 of bonds for construct- 
ing works. 


Covington, Ky.—A press report states two of the large 


mains burst, and that the pumping engine was partially 
wrecked, on March 15. The same report states that the 


engineer in charge of the station has been dismissed, 


trom which it would seem that the accident was owing 
to his negligence. 


NORTH CENTRAL 


Cuyahoga Fatis. O.—A bill has passed the Senate 
authorizing the town to issue $15,000 of bonds for securing 
a water supply. 

Cleveland, O.—George 8. Paine, E. J. Blandin and ©. H. 
Pritchard, Trustees of Water Works, will receive sealed 
proposals until March 26, for furnishing, delivered in 
Cleveland, such number of 4-in. and 6-in. double-discharge 
fire hydrants, to set 6 ft. deep, with frost case, and 
valve to open against pressure, as may be required during 
the year 1890. Bidders are requested to exhibit models 
and drawings. 

Also for furnishing and delivering nine 36-in. and 13 
16-in. geared screw water valves, and one 36-in. check 
valve, the 36-in. screw valves to be geared to work hori 
zontally. Allto be tested under a hydrostatic pressure 
of 300 lbs. per sq.in. Bidders are requested to exhibit 
models and drawings of their valves. John Whitelaw is 
Superintendent and Engineer. 

Tiffin, O.—The contract for furnishing the valves and 
hydrants for the extensions to be made this year has 
been awarded to the Eddy Valve Co., of Waterford, N. Y. 

Canton, O.—A petition has been presented to the coun 
cil by the citizens for its approval of an outlay of $351,000 
in bonds for improvement. 

East Liverpool, O.—The bill authorizing the city to 
issue bonds for constructing works has passed the Senate. 

Mansjield, O.—The City Council has adopted a resolu 
tlon to forward a petition to the Legislature, asking au 
thority to issue $50,000 of bonds for extensions. 

Benton Harbor, Mich.-Hinds & Bond, of Water 
town, N. Y., have been awarded the contract for con 
structing work. By the terms of the contract they are to 
furnish 70 hydrants for an annual rental of $2,660, for 15 
years, 

Muskegon, Mich.—Chester B. Davis, of Chicago, has 
been engaged to make plans for a new system of works. 
Water will either be taken from Lake Michigan or the 
river 

Coldwater, Mich.—Plans and specifications for a 
system of works have been prepared by Morgan & Co., of 
Chicago. The estimated cost is $70,000, exclusive of the 
necessary sewerage. The question of acceptance will be 
submitted at the spring election. 

Detroit, Mich.—The Water Board has awarded the 
following contracts: 


George S. Langley, for constructing a brick conduit and 
wells for the new inlet pipe at $16,409; furnishing the new 
inlet pipe, Stephen Pratt, $17,998. The Russel Wheel 
& Foundry Co., for furnishing sluice gates at $3,825 

—— castings, Detroit Pipe & Foundry Co ,at $2.40 per 
100 ibs. Valves, the Murdock Valve Co.; 4-in,, $5.50; 6-in. 
$8.75; 8-in., $14.50; 10-in., $19. 


Frankfort, Mich.--We have received the following 
information from C. Burmeister: 


The village Council has appointed a Water Commis 
sion to make arrangements for, and superintend the cor 
struction of, a system of water-works. Bonds have been 
voted, and everything is in readiness to open negotiations 
with practical builders for making plans and specifica- 
tions, and receiving bids. N. A. Parker is chairman of 
the committee. 


Chicago, Iil.—The Chicago Pure Water Co. has been 
incorporated, to purify water and steam fordomestic and 
other uses. Capital stock, $506,000. The incorporators 
are: A. C. Thatcher, R. H. Towne and G. N. Harris. 

Lake View, Ill. (Now a part of Chicago).— Previous to 
the annexation, this town voted to issue $50,000 of bonds 
for extending the tunnel. The Mayor states that the 
banks will not accept Lake View city bonds, there being 
no such city as Lake View, and suggests that the only 
practicable way of carrying out the scheme is to have the 
bonds reissued by the City Council of Chicago. 


NORTHWESTERN. 
Hawarden, Ta.—W. W. Hall, President of the First 
National Bank, has sent us the following: 


On Feb. 26 the bid of G. P. Wheeler, of Beloit, Wis., 
none for constructing works. ‘The contract price 
is 10. 


Litehsield, Minn.—Sealed proposals for constructing a 
system of works, according to plans and specifications 
now on file, until March 31, by Richard Welch, Village 
Recorder. For further information see our advertising 
columns. 

Winona, Minn.—City Engineer John B. Fellows in- 
forms us that that the following improvements will be 
made: 


Laying 900 ft. of 24-in.. 740 ft. of 16-in., 370 ft. of 8 in. pipe; 
setting 10 hydrants, and 4 valves. 


Albert Lea, Minn.--William A. Morin has sent us 
the following: 

The city has puns pis E. T. Sykes & Co., of Minneap- 
olis, Minn., a to erect works. forks will be 
commenced aboufMay 1. 

Hutchinson, Minn.-- Recorder E. J. Stevens informs 
us that the 4 in. well, 204 ft. deep, is flowing 130 galls. per 
minute; also that pipes will be laid from year to year as 
funds can be secured. Work will be commenced about 
May 1. 


Owatonna, Minn. —Sealed proposals will be received - 


by the Mayor and City Council until April 8, for supplying 
the labor and material for the construction of works in 
accordance with the plans and specifications. For fur- 
ther particulars see our advertising columns. W. W, 
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Curtis, of St. Paul, is the Engineer. Mayor, E. M. More- 
house. 

Humboldt, Neb.--We have received the following in- 
formation from Attorney J. E. Shravger: 


Work will probably be commenced about May 1. Water 
will be pumped from wells to a reservoir. Estimated ccst, 
$17,000, to be procured by city bonds. The date for letting 
contracts has not been decided upon. Population, 1,500. 
The works are to be completed by Sept. 1. 


Beatrice, Neb.—An ordinance has been passed by the 
City Council to extend the wate: mains, and calling for 
an election to vote $10,000 of bonds therefor. 

Hymore, Neb.—City water bonds to the amount of 
$30,000 have been sold to Spitzer, of Toledo, O. 

Tilford, Se. Dak,—A complete system of works will 
be put in this spring. 

Woonsocket, So, Dak,—Connection has been made with 
the artesian well, which forces a solid stream of water 
15} ft. high through 1,000 ft. of hose. : 

Fautkton, So, Dak,—Water has been struck in the 
artesian well at a depth of 1,210 ft., and a pressure of 100 
lbs. to the sq. in. secured. The supply is sufficient to 
give the town good fire protection as well as an abun- 
dance of water for other purposes. 

SOUTHWESTERN. 

Lamar, Mo.-—At a meeting of the City Council on 
March 8, the following propositions for establishing works 
were opened : ©. B. Ingels, of Nevada, Mo., 5 miles of 
mains, 60 hydrants, $3,000 per year, and $45 per year for 
each additional hydrant. A. H. Snyder and J. Gurney, 
of Lamar, Mo., 5 miles of mains, 0) hydrants at $55 each 
per year, or 60 hydrants at $50 each; $45 for each addi- 
tional hydrant. John R. Truesdale, of St. Louis, Mo., 6 
miles of mains, 70 hydrants, $3,00° per year; $42.88 par year 
for each additional hydrant. John E. Cockfell, of Nevada, 
Mo., 5 miles of mains, 60 hydrants, $3,000 per year: $40 for 
each additional hydrant. The Montauk Construction 
Co., of New York, 5 miles of mains, 50 hydrants, $3,000 per 
year; $40 for each additional hydrant. All bids were for 
twenty years’ contract. The franchise was awarded to A. 
H. Snyder and J. Gurney. 

Springfield, Mo.—Richard Kerens, L. M. Rumsey and 
others, contemplate the construction of a new system of 
water-works. 

Hannibal, Mo.—The Hannibal Water Co. has pur- 
chased 18 acres of land on the highest point in the vicinity 
of the city for the purpose of building a reservoir of 25,- 
000,000-galls. capacity. The reservoir now in use has a 
capacity of 1,500,000 galls., but it is not high enough to 
furnish sufficient pressure for fire purposes and running 
machinery by water motor, and the pumps are run almost 

constantly to keep up the supply. The new reservoir will 
have a capacity to furnish four months’ supply at the 
present consumption. Work will be commenced this 
season, but will not be completed until next year. 

Luling, Tex.—The City Council desires proposals for 
constructing a system of works until April 14. Address F. 
C, Chase, City Secretary. 

Nacogdoches, Tex.—We have received the following: 


Works will be built by the city, and Thomas & Gorman 
of Houston, Tex., jointly. No stock has yet been taken. 
fhe matter isin embryo. Estimated cost, $35,000. The 
supply will be taken from Spring Lake. Fire hydrants 
will be used, and water will be furnished for domestic use. 
Population, 2,000. 


Brackettville, Tex.—It is reported that the Haines, 
Brackett, Fort Clarke & Rio Grande R. R. Co. will estab 
lish works. 

Denver, Col.—The Eddy Valve Co., of Waterford, N. 
Y., has been awarded the contract for furnishing the 
valves that will be required by the American Water 
Works Co., of Omaha, Neb., in connection with their 
work in improving the plant of the Denver Water Co. 

Akron, Col —A $30,000 system of works will be estab- 
lished. The supply will be taken from a well. 

Lookout and Golden, Cot.—(Suburbs of Denver.)—F. 
G. Patterson, Secretary of the Lookout Water Supply Co., 
has sent us the following information: 


Contracts will be let during the coming summer 
Surveys are now being made. Water will um 
from Beaver and Soda Creeks to a reservoir. Golden has 
contracted to pay $5,500 per year. The estimated cost of 
the works is $100,000. 


Las Vegas, N. M.—The Jacarilla Water & Mining Co- 
has been incorporated by A. A. Jones, M. A. Otero, D. C. 
Winters. Capital stock, $1,000,000. 

PACIFIC. 

Wallula, Wash,—Secretary L. G. Davis has sent us the 
following: 

The Wallula Water & Motive Power Co. has done 


nothing as yet except to survey the line for the ditch. 
Work will not be commenced this season. 


North Yakima, Wash, George W. Rodman has sent 
us the following: 


Definite arrangements for new works have been made, 
and the plant is all purchased except.the pumps. Work 
is about to be commenced. AKdward itson is President 
of the company. 


Seattle, Wash,—Ata recent informal meeting of the 
City Council, the Cedar River water proposition, in its 
larger features, was practically abandoned, and Eugineer 
Williams was instructed to prepare a report for a system 
looking to Lake Washington for its immediate supply, but 
adapted to future development. 

North Seattle, Wash.—The Union Water Works are 
now running. The company is putting in a heater and a 
feed pump to further equip the plant, and it contemplates 


the addition of an air-pump and a condenser, which 
would increase the capacity to about 700,000 galls. daily. 
At present the works pump 400 galls. per minute, and run 
eight hours per day. 

Waitsburgh, Ore.—City Clerk R. H. Omsbee, sends 
us the following: 


The town is now waiting for other from the State 
Legmtatere, to enable them to bond the city to raise 
‘unds. 


The Datles, Ore.—The bids received on Mar. 4 for the 
water bonds were all rejected. Sealed proposals will be re- 
ceived until April 15, by the Board of Water Commision- 
ers of Dalles City, for 200 bonds of $500 each; $25,000 pay- 
able in five years; $25,000 payable in ten years; $25,000 pay- 
able in fifteen years; $25,000 payable in twenty years. M. 
T. Nolan is Secretary. 

East Portland, Ore.—The Water Committee recently 
appointed to investigate the question of water supply 
have submitted their report. They recommend the con- 
struction of a new system of works, the supply to be taken 
from Asylum Springs, or the Columbia River. It wasalso 
moved and carried that the chair appoint one man from 
each ward in the city to proceed with the organization of 
a joint stock water compary. Louis Nicolai, Cyrus Buck- 
man, Dr. C. H. Raffety, H. C. Meyer and others were 
appointed. The capital stock wil) be about $120,000. 

The following estimate of cost has been made by the 
plant committee: Mains, $31,000; pumps and air chamber, 
$13,000; pumping station, $10,900. Estimated total cost, 
$59,400..—The East Portland Water Co. has offered ot 
sell its entire plant to the city for $112,500. 

Los Angeles, Cal.—The Committee on Fire and Water 
has recommended the granting to Major E. L. Stern ofa 
franchise to lay water pipes in the streets, and the City 
Council has unanimously passed an ordinance to make 
the grant.. The new company is to furnish water free to 
the city for public uses and work is to begin on the enter- 
prise at once. 

San Bernardino, Cal.—Sealed proposals will be re- 
ceived by the Board of Trustees until April 8, for furnish- 
ing the following supplies and doing the following work: 


627.35 tons of cast iron pipe, 114,155 ft. of Kalamein con- 
verse lock joint pive, 98,755 ft. of lap-welded wrought-iron 
screw pipe, 15,400 ft. of riveted steel pipe; also, for trench- 
ing, laying and covering the 15,400 ft. of steel pipe; 70 
double-nozzle fire hydrants, 90 gates, 163 special castings. 


The above supplies and work must be furnished in ac- 
cordance with specifications to be had on application to F. 
Cc. Finkle, Engineer and Superintendent of the water- 
works. Bids for each kind of pipe are to be separate, and 
to be delivered to the Clerk of said Board. Address B. B, 

Harris, Clerk of the Board, 

Santa Cruz, Cal.--The city officers have discovered 
that about two miles more of 14-1n. pipe will be required 
than was provided for in the original estimate. The 
difference in the cost of the works will be about $14,000. 
The taxpayers have paid about $30,000 to purchase water 
rights of settlers along Laguna Creek for the new water 
supply. 


Oceanside, Cal.—The trustees have contracted with 
the San Luis Rey Water Co. to supply the town with 
water from the San Luis Rey River within 30 months. 
The company receives a 50 years’ franchise, and agrees to 
lease the present system for that length of time, with the 
privilege of extending the mains. They are to put in a 
reservoir and more pipes within 5 months, so as to supply 
the city with 200,000 galis. of water daily. 


CANADA. 


Barrie, Ont.—The Standing Committee on Water- 
Works has been authorized to receive offers for the fran- 
chise and construction of a system of water-works. Im- 
mediate application to be made to J. L. G. McCarthy 
Chairman of Committee on Water-works, 

New Westminster, B, C.—The Water Commissioners 
have decided to adopt the reservoir system. J. T. Fan- 
ning, of Minneapolis, Minn., has been engaged as Consult- 
ing Engineer to report upon the plans and specifications 
now under consideration, and upon his approval of them, 
bids will be asked for at once for constructing the works. 
Arthur E. Hill has been appointed Engineer in charge of 
the works. 

PROJECTS. 


Shelby, Ala.——Baxter Springs, Kan.——Humboldt, 
Neb.——Hinsdale, Il. Pana, Ill; J. O. Hawker.— 
Griffin, Ga.; Mayor.——North Danville, Va——Gaines- 
ville, Ga.; E. E Dixon, H. H. Perry or A. W. Van Hoose. 
——Bron wood, Ga.—Sault Ste. Marie, Ont.; T. A. Elliott. 
—- Attala, Ala.—Little Rock, Ark.—-- Willmette, Ill. 
——Redding, Cal.—— Tarboro, N. C. 


ARTESIAN WELLS. 


Alton, TU.—Prof. Wm. McAdams is making a diagram 
for a well to be sunk on the premises of Mrs. L. V. 8. 
Ames, at Notch Cliff. It is estimated that the well will be 
1,000 ft. in depth. 

Harrold, Tex.—The town will contract with a’party 
for sinking a well. Addiess W. T. Knox. 

Beresford, Dak.—Work has been commenced on a 
well. 


IRRIGATION. 


Denver, Col.—The Colorado Eastern Irrigation, Land 
and Reservoir Co, has been incorporated by J. W, 


Graham, H. T. Shrock and Charles E. Sexton for the 
purpose of constructing irrigating ditches in Otero, Ben; 
and Prowers counties. Capital stock, $100,000. 

Santa Fe, N, M.—The Model Ditch Co. has been ineo, 
porated by Wilson Dalton, D. Sullivan and D. F. })a njoj. 
of San Juan County. Capital stock, $5,000. Th, 
pany’s object is to construct a ditch, taking w: ter 
San Juan River, near Largo.- 

Julesburg, Col.—The proposition of a syndi: ai; 
Boston capitalists, offering to spend $800,060 in con; 


com 


out of 


of 


ruct 


ing irrigating ditch, as provided they are allowed ¢})pe, 
tenths of the water, has been accepted, and the coipany 


are under bonds of $75,000 to begin work before July {0, 


SEWERACE AND MUNICIPAL. 


Street Work.—It is reported that 13 miles of a- 
paving will be laid this year at Buffalo, N. Y. 

At Philadelphia, Pa., the Hignways Committee w))) ¢, 
pend $375,000 on street repaving. 

Street improvements are to be carried out at Elkin. Ww 
Va., at a cost of $20,000 or $30,000. 

The Barbourville Land & Improvement Co., of Barbour 
ville, Ky., will macadamize 5 miles of streets. D. J. (oy 
ger, of New Albany, Ind., has a contract for grading 

The Fort Payne Block Asphalt Paving Co., of For 
Payne, Ala., has a contract for paving Whiteside sj, 
Chattanooga, Tenn. 

It is proposed to pave Government St., at Mobile, \ja. 
The cost would be $40,000. 

Street improvements are projected at Westerville, (). 
Mr. Holman, of Columbus, O., has estimated the cost of 
brick paving at $1.40 per yd. 

At Marion, Ind., it is proposed to lay brick paving. For 
particulars address Mr. A. E. Steele. 

The Board of Public Works, Detroit, Mich.. is consider 
ing the merits of different materials for paving. 

The Street Committee of Alton, Il., has recommended 
that the city pay 20 per cent. of the cost of repaving the 
streets. 

The Town Board of Kirkwood, Mo., held a meeting re 
cently for the purpose of considering the advisability of 
making extensive street improvements The Committee 
on Streets and Alleys made an elaborate report of im 
provements contemplated by the board, among which was 
the macadamizing and graveling of all the principa 
streets within the town limits and the openigg of several 
new streets, The estimated cost of the contemplated im- 
provements is $14,280. The proposed work will necessitate 
the floating of a bonded debt of $15,000. 


Sewerage.—The Sewer Commissioners of Thompson 
ville, Conn., will receive bids for the building of several 
thousand feet of sewers this season. 

At White Plains, N. Y., a committee has been appointed 
to engage an evgineer to determine whether the outlet 
pipes to the disposal works can be lowered so as to pass 
under the Bronx River by gravity instead of by siphon. 

At Pougtkeepsie, N. Y., the work under the present 
contract for the construction of the upper Main St. sewer 
has been ordered discontinued by the Board of Water 
Commissioners, and new bids have been advertised for 

The contract for the Second St. sewer extension, at Jer 
sey City, N. J., has been awarded to P. J. Condon & (o., at 
$21,887. 

Capt. J. H. Rucker is chairman of a committee ap- 
pointed at Athens, Ga., to consider the sewerage ques- 
tion. 

City Engineer Ellis, of Jacksonville, Ala., is carrying 
out sewer extensions. 

A sewerage system is to be built at Lancaster, 0, this 
season, at a cost of $30,000. 

- The contract for sewers at Sioux City, Ia., has been 
awarded to W. P. Whitten and E. J. Hanlon, at $35,282. 

Mr. Lewis Kingman, City Engineer of Topeka, Kan., 
will let contracts this month for a large amount of sewer 
work. Pipe sewer: 16,230 ft. of 9-in., 6,495 ft. of 12-in., 
3,545 ft. of 15-in., 350 ft. of 18-in., 375 ft. of 21-in., 735 ft. of 
24-in. Brick sewer: 1,350 ft. of 30-in., 110 ft. of 30-in. (3 
ring), 445 ft. of 36-in., 445 ft. of 39-in., 1,725 ft. of 42-in., 1,160 
ft. of 45-in., 175 ft. of 48-in., 1,250 ft. of 60-in., 200 ft. of f#-in. 
(3 ring). Also 44 catch basins, 65 manholes, 30 inlets, over- 
flow, earth and rock excavation, concrete, timber, etc. 

At East Portland, Ore., the sewerage question has been 
investigated by a commission, which has recommended 
that Mr. Rudolph Hering be engaged to report upon the 
matter. 

It is proposed to spend $50,000 or $60,000 for sewerage at 
Ellensburg, Wash. 

Mr. J. A. McIntyre, City Engineer, of Denver, Colo., 
has presented plans for storm sewers. 


. ELECTRICAL. 


Electric Lighting.—At Rockville, Conn., it is proposed 
to form a stock company, and put in an electric light plant 
to furnish 40 arc lights and 400 incandescent lights. The 
Westinghouse Co. offers to put in the plant for $13.00, 
and the local company will ask $40 for the arc lights and 
$10 for the incandescent lights each perannum. W. F. 
McDonnell, George Y. Young and J. C. Whittlesey are 
appointed a committee to dispose of the stock. 

The Troy Gas Co. has bgen awarded a 5-years contract 
for lighting the streets of Troy, N. Y., with 280 arc lights 
at 39% cts. per night. The aggregate of the contract is 
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$40,369 a year or $201,845 for 5 years. The price under the 
contract with the Troy Electric Light Co. was 43% cts. 
per light per night. 

At Manlius, N. Y., a contract has been let for 16 Schuy- 
ler arc lights at $60 each per annum. 

The Board of Contract and Apportionment, Albany, N. 
Y., has been authorized to advertise for bids for lighting by 
the Brush system, 50 additional electric lights, from May 
15, 1890, to June 21, 1891. 

At New Castle, Pa., the following bids have been re 
ceived for street lighting: Thomson-Houston Co., $100 per 
light; United Edison Mfx. Co., $90; Fort Wayne Electric 
Co., $90 and $92. 

At Lake Charles, La., a franchise for electric lighting has 
been granted to A. Munger, of New York. 

The Board of Public Works, Milwaukee, Wis., proposes 
to put in an electric light plant at a cost of $20,000. 

A vote will be taken at Fremont, Neb., on a proposition 
to issue $15,000 in bonds for street lighting. 

The City Council of Fort W orth, Tex., has voted to issue 
$125,000 in bonds for establishing an electric light plant. 


BRIDGES, TUNNELS AND CANALS. 


Bridges,—-Montreal & Ottawa Ry.—Work is now in 
progress on the 300-ft. bridge at Rigaude, Ont. The com- 
pany will also build bridges at Plantagenet and Ottawa, 
Unt., 600 ft. long each. J. M. Shanley, 44 Imperial Build- 
ing, Montreal, P. Q , is Chief Engineer. 

Moutreal, P. Q.—The plans for the proposed bridge 
across the St. Lawrence River, between this city and 
Longueuil, P. Q., have been completed. According to the 
plans the total length of the structure will be 8,440 ft. The 
channel portions will consist of two cantilever spans 450 
ft.each, supported on masonry piers 120 ft. apart, and 
connected by a 260 ft. truss span. In addition to the two 
cantilevers there will be 22 spans of 200 ft. each, 10 spans 
of 120 ft. each and 1 span 260 ft. 

New Haven, Conn.—A correction should be made in 
the bid of Milliken Bros., for the steel arch bridge at 
New Haven, Conn., as given in our last issue, it being 
$3,338, intead of $4.338 as then reported. 

Norwich, O.—A bill has passed the Ohio State Legisla- 
ture authorizing the construction of a bridge in Norwich 
Township, Franklin County, O., to cost $40,000. 

Detroit, Mich.—The River Detroit Ry. Bridge Co. has 
a bill before the Canadian Parliament, asking authority to 
build a high level bridge across the river at this point. It 
is proposed to have a main span of 1,065 ft. with twu 
750 ft.; the structure to be 140 ft. above high water mark. 
The total length will be 2,600 ft., and the cost is estimated 
at about $5,000,000. 

Glasgow, Va.—Bridges are proposed across the North 
and James rivers at this place. The Rockbridge Co. can 
give information, 

Oxford, Ala.—A bridge will be built over Rumis Creek 
at this place. J.T. De Armau can give information. 

Chattanooga, Tenn.—The Chattanooga Land, Coal, 
lron & Ry. Co. will build a steel bridge. 

Green Bay, Wis.—The contract for repairing the Main 
street bridge has been awarded to Messrs. Hansen for 
$5,194. 

Oconomowoc, Wis.—This city will vote on an appro- 
priation of $6,000 for a bridge at the coming municipal 
election, 

Fort Smith, Ark.—Anderson & Barr, together with 
the Union Bridge Co., have taken the contract for con- 
structing a railway and highway bridge across the Ar- 
kansas River at this point. It will consist of ten 200 ft 
fixed spans and one 370 ft. draw span. Foundations are 
allon pneumatic caisson with the exceptions of the abut- 
ments, 

Missouri Pacifie Ry.—The contract for constructing 
9 combination bridges for this company has been awardcd 
to Shaler & Shniglau, of Chicago, Ill, 

Grayson Co., Tex.—J. P. Austin, Clerk of Grayson 
Co, Tex., will "receive bids for the construction of one 
iron and five combination bridges until April 15. 

Hempstead, Tex.—The County Commissioners will 
erect two iron bridges across the Brazos River. 

Robertson Co., Tex.—Bids are asked for the construc- 
tion of two wooden bridges, 240 ft. and 100 ft. long respect- 
ively. G. R. Dunn, County Judge. 

Salem, Ore.—The County Court has ordered the re- 
building of the bridge across the Willamette at Salem, 
and also a new bridge across the Santiam at Jefferson. It 
was ordered that $10,000 be appropriated for the purpose 
of rebuilding the bridge across the Willamette at Salem, 
on condition that Polk County pay the same amount, and 
the city of Salem the remainder necessary to rebuild said 
bridge, provided that the whole cost shall not exceed 
$40,000; but should it exceed that sum the two counties 
and the city shall pay an equal proportion of such cost. 
It Was ordered that $6,000 be appropriated toward build- 
ing a bridge across the Santiam at Jefferson, provided 
Linn County pay the balance. 

Colorade.—The Bullen Bridge Co., of Trinidad, has 
been awarded the contract for constructing a two-span 
bridge, the first span being 180, and the second 196 ft., over 
the Gunnison River, eight miles above Delta, Colo., the 
amount being $17,289. 

Pueblo, Cole.—The city council has passed the ordi- 
hance providing for the erection of a steel or iron viaduct 
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on C St. over the tracks of the Denver & Rio Grande R. R. 
The viaduct will be 1,220 ft. long, with a roadway 30 ft. 
wide, and two sidewalks 6 ft. wide each. It will cost 
about $60,000, two-thirds of which amount will be paid by 
the city. 

Washington, D. C.--The following bridge bills have 
passed the House of Representatives: Fora railway and 
wagon bridge across the Mississippi River at South St, 
Paul. The bill was amended so as to provide that the 
work shall be commenced witnin one year and complet- 
ed in three; bills for bridges across the Minnesota River 
from Hennepin County to Dakota and Scott counties, were 
passed. These are to be wagon bridges. One bridge is to 
be at Bloomington Ferry or Lyndale Av., and the other is 
to be located by the commissioners of Hennepin and 
Dakota counties, either in section 13, township 27, range 
24, or in section 18, township 27, range 23; a bill for a bridge 
across the Red River of the North, at or near Grand Forks, 
for the Crookston, Fort Stevenson & Montana R. R., was 
also passed. This is said to be.in the interest of the North- 
ern Pacific; a bill for a bridge across the Missouri, at 
Pierre, 8. D.; a similar bill introduced by Senator Petti- 
grew has passed the Senate. Senator Pettigrew to-day 
introduced a bill authorizing the Chamberlain Pontoon 
Bridge Co. to bridge the Missouri River at Chamberlain. 

Proposed.—Bridges are proposed at Dayton, Tenn. 
and Winona, Minn. 


Tunnels.—Denver & Rio Grande R. R.—A press 
dispatch from Leadville, Colo., quotes Mr. S. J. Riley, one 
of the contractors at the Streeter tunnel, Tennassee Passe, 
as saying that good progress was being made with the 
work. Already 706 ft. have been driven, and two air 
shafts have been completed. Work is being driven in 
both directions from the bottoms of the shafts, as weil as 
from both approaches. It is expected that the Work will 
be completed in three months, 


CONTRACTING. 


Gate House.—The follow‘ng proposals for the gate 
house superstructure on section No. 1 of the new Croton 
Aqueduct, have been received by the Aqueduct Commis 
sioners, New York City. 


John Smith, 
trace rown & 
Pierce. Coleman. 
Granite dimension stone ma- 

PS en cunnacasietedead 240cu. yds. $50.00 $50.00 
Dimension stone masonry... 75 “ * 50.00 21.00 
Brokenashlar “ 100 * - 35.00 16.00 
Fine hammered (6-cut) face 

dressing........... 10,000 sq. ft. 0.75 0.50 
Renee oe nted face dressing.1,500 * 0.50 0.25 
Face brick masonry....... in 3.50 5.00 
Brick menguany for filling. . .125 7 yds, 12.00 12.00 
I Tk. Fat Abd es odds ta dyaeawewe save 9,019.50 5,700.00 
po Re a er erry ree 2,400.00 2,240.00 
BE int ndedecddcendocassnckassenton 2,520.00 1,615.00 
North ESE ee 1,811.25 770.00 


. 3 
‘ 1 j 
. — decie ag oe 388.50 300.00 
4 
8 


a * a “ pe 341.25 275.00 
Rs as antzavuigschxocdsenaus = 155.40 175.00 
o , \Welkapbea wesehsuddusecdeate a 140.70 150.00 

, geht babeder. deeden due dadas “1 71.90 100.00 
Tile drain, ee cesgas teeter 290 lin. ft 1.00 2.00 
Dat atc astacheed 20 6 «C** 1.00 2.00 

= wT: Cin Gvaaend) oukon —_— * 1.00 2.00 
Macadam pavement...... 3.000 sq. yds. 2.00 3.00 
Stone block pavement...... | 4.00 3.00 
is ii tadecktecRanayeso bis aseaxeuans $61,785. 50 52,320.00 


Stone—The following bids have been received by the New 
York Docks Department: For 1,000cu. yds. of cobble stone, 
J. A. Bouker, 80 cts. per cu. yd.; Brown & Fleming, 98 cts. 
For 1,000 cu. yds, of rip rap stone, J. A. Bouker, 57 cts.; 
Brown & Fleming, 58 cts. 

Sewers.—The following proposals were received March 
14 by Mr. A J. Cooper, City Engineer, Easton, Pa. (The 
work was advertised in our advertising columns, with 
satisfactory results. as we are informed by Mr. Cooper.) 
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Public Works, New York City. It is stated that these bids 
were lower than any formerly made, when in some cases 
the city paid as much as $5.10 per sq. yd., witha lb years 
guarantee, the lowest bid being $3.33, with a 5 years’ 








guarrantee. The new bids were figured out at $3.14. 
| Ge a 
és .. 
oe. oe 
LOCATION, | ees <% 
| g40 &.< 
i a 
se wa 
a a 
- = 





No, 1. 73d St.. West End Ave- c 
to Riverside Drive. . | $4,163.30 $4,241.50 )$4,334 25 
No. 2. 117th St., St. Nicholas 


to Sth Ave. 6,959.12 | 6,716.82 | 7,064.08 
No. 3. 119th St., St Nicholas “| 

to 7th Ave. 5,124.17 | 5,007.62 | 5,160.98 
No. 4. 128th Sg, St. Nicholas | 

to 8th Ave . 3,528.00 | 3,426.00 | 3,439.00 
No. 5. 13th St., St. Nicholas | 

to 8th Ave 4,137.00 | 3,982.00 | 4,046.25 


} 
No. 6. 120th St.,7th to8th Ave.) 9,995.06 | 8,408.66 | 8,867.39 
No. 7. 133d St., St. Nicholas | 

to 8th Ave....... 3,558.18 | 3,459.78 | 3,478.87 
No, & 106th St., 8th Ave. to) 

the Boulevard...... ./59,571.60 | 47,195.68 51,704.64 


Paving Blocks.—The following proposals for granite 
paving blocks have been received by W. L. Dickinson, 
Superintendent of Streets, Springfield, Mass.: Quincy 
Granite Co., West Quincy, Mass., $1 56 per sq. yd.; Tim 
othy Keefe, Chester, Mass., $1.57; W. N. Flint & Co., Mon 
son, Mass., $1.60: Geo. LD) Webb, Worcester, Mass., $1.65; 
Chas. A. Banley, Suncook, N. H., $1.65; Geo, E. Lyons, 
Greenfield, Mass., $1.70. The contract was awarded to 
Geo. D. Webb; his blocks have been found to wear 
smooth, but not slippery. 


Brick.—The Sewer Commissioners of Pawtucket, R. L, 
have awarded the contract for 500,000 brick for the Kast 
St. sewer to Sylvester Dresser, of Southbridge, Mass., at 
$9 per 1,000 on the cars. 


Public Ruildings.—At Vhiladelphia, Pa., the contract 
for wards Nos. 4 and 5of the new county prison has been 
awarded to J. E. & A. L. Pennock, at $152,955. The con- 
tract for grading was let to Charles McCaul, at 27 cts. per 
cu, yd. 

Competitive plans for a jail for Ohio county will be re- 
ceived until April 7 by Charles ©. Woods, County Clerk, 
W heeling, W. Va. It will be a 3-story brick building with 
stone trimmings. 

Plan's have been adopted and proposals invited for a 
$10,000 jail at Jonesboro, Ark. 

Mayor Blake, of Bangor, Me., proposes to build a muni- 
cipal building at a cost of $50,000. 

The County Commissioners, Uniontown, Pa., have let 
the contract for the stone court house to Langhead, Modi 
sette & Co., of Uniontown, at $228,500. This firm is com 
pleting the new jail. 

Contracts for a brick court house at Vienna, Ga., will be 
let May 8. 

Proposals forthe erection of a brick and stone court 
house in Caddo parish, will be received until March 31 by 
J. M. Foster, Shreveport, La. 

Buckets.—The following bids have been received by 
the New York Docks Department for three buckets for 
depositing concrete: Alexander Pollock, $190; H. A. 
Rogers, $210. 

Wharf.—The contract for a concrete wharf at Wil- 
mington, Del., has been awarded to Alvan R. Morrison at 
$7.20 per cu. yd. 

Brick and Terra-Cotta.—The following proposals for 
brick and terra-cotta floor arches, etc., for the U. 8. build 
ing at Pittsburg, Pa., have been received by Jaines Win- 
drim, Supervising Architect, Treasury Department, 
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Asphalt Paving.—The following proposals oo omtieik 
paving on concrete foundations on portions of certain up- 
town streets have been received by the Commissioner of 
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$25,631; additional brick arches, 19 cts. per sq. ft.; addi- 
tional terra-cotta arches 9 ins. deep, 27 cts. per sq. ft.; 12 
ins. deep, 28% cts. persgq. ft. Wight Fire Proofing Co., 
Chicago, $21,976.16; additional brick arches, 18% cts. per 
sq. ft ; additional terra-cotta arches 9 ins. deep, 18% cts. 
per sq. ft.; 12 ins. deep, 23 cts. per sq. ft. Bart Donaven, 
Allegheny, Pa,, $33,874; additional brick arches, 33 cts. 
per sq. ft.; additional terra-cotta arches 9 ins. deep, 35 
ets, per sq. ft.; 12 ins. deep, 37 cts. per sq. ft. Empire Fire 
Proofing Co., Pittsburg, $22,650; additional brick arches, 
16 cts. per sq. ft.; additional terra-cotta arches, 9 ins. 
deep, 20 cts. per sq. ft.; 12 ins. deep, 24 cts. per sq. ft. 

Cross Ties.-The Cincinnati Street Ry. Co., of Cincin- 
nati, O., has let a contract to Goodman, Wright & Foster 
for pine ties at $22 per 1,000. 

Dredging.—The following was the only bid received 
March 13, by Lieut.-Col. G. L. Gillespie, U. 8. Engineer 
Office, New York City, for dredging in qe main ship 
channel, New York Harbor: Joseph Edwards Dredging 
Co., 234 cts. per cu. yd. 

Light Station.—The following proposals for the con- 
struction, completion and delivery of the Coney Island 
light station have been received by Major Heap, U. S- 
Lighthouse Engineer, Tompkinsville, N. Y.: Francis H’ 
Smith, New York, $2,680 for foundation, $1,225 for erection; 
$13,750 for dwelling, grading, fog-bell tower, port beacon. 
Linus Seeley, Woodfords, Me., $2,000, $2,500, $10,210. D. J. 
Roberts and D. L. Conover, Atlantic Highlands, N. J.- 
$890, no bid, $7,750. Jas. W. Lanning, Trenton, N. J.’ 
$3,035, $950, $10,300. John Cox, Brooklyn, N. Y., $2,389.40, 
$2,626.80, $12,687.45. Peter Knowe, Newport, R. L., $1,257 
$512, $7,455. Howe & Dash, New York, $2,275, $1,200 


$10,245. 
PROPOSALS OPEN. 


Valves and Hydrants.--Furnishing nine 36-in. and thir 
teen 16-in, geared screw water valves and one 36-in, check 
valve. The 36-in. screw valves to he geared to work hori- 
zontally, and all to be tested under a hydrostatic pressure 
of 300 Ibs. per sq. in. Furnishing 4-in. and 6-in. double dis” 
charge fire hydrants, with frost case, and valve to open 
against pressure. John Whitelaw, Superintendent of 
Water Works, Cleveland, O. March 26. 


Pier.—New wooden pier, with temporary approach, ap- 
purtenances and sewer box at W. 45th St., North river, 
The Docks Commissioners, Pier A, North River, New 
York City. March 26. 

Sewers.—Maiu sewer on Superior St. W. P. Rice, City 
Engineer, Cleveland, O. March 27. 


Su veying.—Surveying and staking and furnishing 
three maps. W. G. Nelles, Clerk, Burlington, Ont., Canada. 
March 27. 


Dreiging.—For bulkhead wall at. W. 33d St. section, 
North River, 22,000 cu. yds.; for new pier at W. 45th St. 
North River, 37,000 cu. yds.; total, 59,000 cu. yds. Also 
the following: East River, Canal St., 1,250 cu. yds.; W. 
19th St., 1,500 cu. yds.; North River, Pier 12, 2,500 cu. yds. ; 
Pier 44, 1,000 cu. yds.; Piers 51 and 52, 1,650 cu. yds.; E. 
17th St., 1,500 cu. yds.; E. 22d St., 7,500 cu. yds; total, 16,900 
cu. yds. The Docks Commissioners, Pier A, North River, 
New York City. March 28. 

Water-Works and Electric Light Plant.—Richard 
Welch, Village Recorder, Litchfield, Minn. March 31. 

Bridges and Culverts.—Iron bridges, 50, 25 and 20 ft. 
span; 20 ft. span wooden bridge; 2 culverts. F. J. O’Flah- 
erty, County Surveyor, Kansas City, Mo., April 1. 

Pipe Sewers. -Furnishing pipe for about 8,000 ft. of 
sewer; also laying. L. A. Union, Chairman of Sewer 
Commissioners, Thompsonvillé, Gunn. April 1. 


Rip Rap and Paving.— Watchman's house, fence, side 
walk, slope paving. curbing, gutters, rip rap protection 
and painting at the Eastern Branch bridge. Lieut. Col. 
Peter C. Hains, U. S. Engineer office, Washington, D. C, 
April 4. 

Paving.—Laying about 8,500 sq. yds. of Telford pave- 
ment. Joseph R. Gawthrop, Chairman of Street Commit- 
tee, Kennett Square, Pa. April 15. 

Granite and Steel.—Rolled steel beams; 2,200 cu. ft 
of granite, forthe Mare Island Navy Yard. James Ful 
ton, Paymaster General, U. 8. N., Navy Department, 
Washington, D.C. April 15, 

Paving und Curbing.—Fire-brick paving, 25,000sq. yds., 
sand-stone curbing, 4,000 lin. ft. L. G. Brock, City Clerk 
Moundsville,W. Va April 16. 

Jail.—Architects, W. W. Goodrich, Atlanta, Ga. T. J. 
Hightower, Chairman of County Commissioners, Deca- 
tur, Ga. May 5. 

Bridge.— Plans, specifications and bids; bridge 90 ft. 
long; approaches 130 yds. J. S. Tooker, clerk, Helena 
Mont. June 1. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Richmond Locomotive & Ma- 
chine Works, of Richmond, Va., have recently built some 
consolidation engines for the Richmond & Danville. Cylind 
ers, 20x24 ins.; driving wheels, 50 ins. diameter; driving 
wheel base, 14 ft. weight on driving wheels, 106,000; tota 
weight, 120,000 lbs. 

The New York Locomotive Works, of Rome, N. Y., 
have an order for 32 engines for the Union Pacific; 10 six- 


wheel switch engines, cylinders 18x26 ins.; 5 ten-wheel 
engines, cylinders 19x24 ins.; 17 ten-wheel engines, cylin- 
ders 20x24 ins. 

The Baldwin Locomotive Works, of Philadelphia, Pa.> 
have an order for 7 ten-wheel engines, with cylinders 20x 
24 ins., for the New York, Pennsylvania & Ohio, They 
will be similar to the engines now in use on the New York: 
Lake Erie & Western. The works are also building 8 
switch engines for the Merchants’ Bridge, St. Louis, and 
a small engine for the Maule Coal Co., of Belleville, Il). 
A “ Mason bogie” engine, with steam truck, has been 
built for the Mexican Central. 

The Dickson Mfg. Co., of Scranton, Pa., is building 40 
engines for the New York, Ontario & Western. 

The Cooke Locomotive Works, of Paterson, N.J., have 
an order for 35 passerger av.d freight engines for the 
Illinois Central. 

The Schenectady Locomotive Works, of Schenectady, 
N. Y., have turned out a heavy passenger engine for the 
New York Central; also, 10 consolidation freight engines, 
with cylinders 21 x 24 ins., for the Chesapeake & Ohio. 

The Manchester Locomotive Works, of Manchester, N, 
H., have turned out a heavy passenger engine for the 
White Mountain division of the Boston, Concord & Mon- 
treal. The engine has 6 driving wheels, 66 ins. diameter; 
boiler, 53 to 59 ins., 10 ft. 9 ins. from rail to top of boiler, 
14 ft. 8 ins. from rail to top of stack; weight, 60 tons. 

The Brooks Locomotive Works, of Dunkirk, N. Y., 
have built 2 passenger engines for the Milwaukee 
Northern, and 10 engines for the New York, Chicago & 
St. Louis. 

The Pittsburg Locomotive Works, of Pittsburg, Pa., 
have built 5 engines for the St. Louis, Vandalia & Terre 
Haute. 

The Baltimore & Ohio R. R. will add 30 locomotives to 
its equipment. 

The Chesapeake & Ohio R. R. is having 19 locomotives 
built. 

The Pennsylvania R. R. has put 2 large freight engines, 
built at the Altoona shops, on the Indianapolis & Colum- 
bus Division. 

The Louisville, New Albany & Chicago R. R. have put 
2 freight moguls into passenger service. They weigh 
nearly 70 tons each. 


Cars.—The Wason Mfg. Co., of Springfield, Mass., is 
building 6 passengers for the Pike’s Peak R. R., and some 
passenger cars for the Brooklyn, Bath & West End; 12 
pa®senger cars have been built for the Maine Central. 

The Laconia Car Co., of Laconia, N. H., is building 10 
passenger cars for the Boston & Maine. 

The Jackson & Sharp Co., of Wilmington, Del., has de* 
livered 2 drawing-room cars, seating 24 persons each, to 
the Cincinnati, Wabash & Michigan. 

J. G. Brill & Co., of Philadelphia, Pa., have delivered 2 
passenger cars and 1 combination baggage and passen- 
ger car to the St. Augustine & North Beach. Also 6 pas- 
senger cars to a Mexican narrow-gauge road.- 

The Pullman Car Co., of Chicago, l1l., has recently sold 
to the Louisville, New Albany & Chicago 9 cars, costing 
$78,987.84, and a dining and parlor car, costing $15,174.43. 
The company is building for the Philadelphia & Reading 
25 passenger cars and 4,000 gondola cars of 25 tons capacity 
Also 10 passenger and 20 suburban cars for the Illinois 
Central. 

The Litchfield Car Works, of Litchfield, Ill., are building 
1,000 box cars for the Chesapeake & Ohio. 

The Missouri Car Co., of St. Louis, Mo., has an order for 
1,000 box cars, all fitted with air brakes, for the Chesapeake 
& Ohio. Also 1,000 box cars for the Cleveland, Cincinnati, 
Chicago & St. Louis. 

The Indianapolis Car Works, of Indianapolis, Ind., have 
completed 500 coal cars for the Pittsburg & Western 
They are now building cars for the Choctaw road, Indian 
Territory. Everything except the body is of iron. Each 
car is equipped with the Westinghouse air brake and the 
Janney coupler, and has a carrying capacity of 60,000 lbs. 
Fifty of these cars have been shipped. The works are to 
be enlarged. 

The East Tennessee, Virginia & Georgia R. R. is receiv 
bids on 15,000 freight cars; all equipped with M.C. B 
couplers. 

The Houston & Texas Central R. R. will purchase 300 
box cars at about $165,000. 

The Baltimore & Ohio R. R. will add 25 passenger cars 
and 6,000 freight cars to its equipment. 

The American Equipment & Storage Warehouse Co., 
which is owned by the American Car & Equipment Co., of 
New York, 1s building a storage warehouse at Lake View, 
N. J., on the line of the Erie R. R. The intention is to 
store cars and locomotives and do repairs required there. 


Car Heating.—<At the recent meeting of the Standard 
Car Heating & Ventilating Co., of Pittsburg, Pa., the pur- 
chase of the patents covering railway car heating appli- 
ances was taken up. The Standard Car Heating & Ven. 
tilating Co. negotiated with the Consolidated Car Heating 
Co., of Albany, and finally purchased all of the patents 
owned or controlled by that firm. The purchase was 
unanimously ratified by the stockholders present. By the 
acquirement of these patents the Standard Co. is placed 
in control of most of the important systems of car heat- 
ing. The object isto place the heating service on the 
same basis as the air brake device, thus making it more 


serviceable by bringing it under one general contro) 
following officers were re-elected to serve the 
year: President, Geo. Westinghouse, Jr.: 
Asaph T. Rowand. 


Cofrode & Saylor.—The firm of Cofrode & s 
builders of iron bridges and contractors for the con 
tion of piers, warehouses, etc., whose office is at 257 South 
Fourth St., Philadelphia and extensive works at Potts. 
town, has been chartered as a stock company, under the 
name of Cofrode & Saylor. The new company was o; 
ized by the election of Francis H. Saylor, Presiden: Jo 
seph H. Cofrode, Vice-President; J. E. Challenger, secre 
tary and Treasurer; George M. Evans, Auditor, ang » 
H. Saylor, J. H. Cofrode and P. R. Foley, Directors. Th 
capital stock is $500,000. The entire business of t}, firm 
has been transferred to the company, but the Reading 
Rolling Mill Co., whose works are at Reading, though the 
stock is owned by the same parties, is a separate corpora- 
tion. Cofrode & Saylor, incorporated, employ about 609 
workmen at Pottstown, and at the pres‘nt time 4% men 
are engaged in outside operations. The late firm, since 
establishing works at Pottstown, 12 years ago, has been 
very successful. The plant has been enlarged almost 
every year, and the trade of the concern eatends io all 
parts of the country. 


Car Coupler.—The George G. Lane Car Coupling (Co, 
of Prosperity, S. C,, has been incorporated by Geo, 1. 
Lane, R. L. Luther, and others, of Prosperity, and J. K. P. 
Goggans, of Newberry. Capital stock, $10,000, 


The Aluminum Mfg. & Car Co., of Chicago, has 
been incorporated by S. W. Adams, A. R. Wilson and 
Nicholas Heinson, to manufacture aluminum and con- 
struct railway cars. Capital stock, $1,000,000. 


Brake Beams.—The Michigan Railway Supply (o.. of 
Detroit, has an order for 8,000 steel brake beams for 2,000 
box cars being built by the Missouri Car Co., of St. Louis, 


Electric Headlights.—C. H. Corey, Superintendent of 
Motive Power of the Cincinnati, Hamilton & Dayton 
lines, has made arrangements with the National Ek ctrie 


Headlight Co. to equip several locomotives with the 
light. 


The Chicago Railway Supply Co., of Chicago, [1], 
has been incorporated by M. H. Grabble, H. M. Walker 
and T. A. Quinlan. Capital stock, $300,000. 

Pump ‘ng Engines.—The Barr Pumping Engine (o., of 
Philadelphia, has under construction a pump of 3,000,000 
galls. capacity for the new shops of the Pennsylvania 
R. R. at Altoona, for fire purposes. The company has 
also an order from the National Tube Works for 5 pumps 
of 2,500,000 galls. capacity for the new Monongahela 
furnaces at McKeesport, Pa. 


The South Brooklyn Steam Engine Works Co.. of 
Brooklyn, N. Y., has been incorporated by D. M. Cobb, 
Catharine C, Cobb, and L. T. Cobb. Capital stock 

Filters.—The Hyatt Pure Water Co. reports 19 con- 
tracts for filters for factories, ice plants, hotels, etc.: also 
37 filters for private residences. 


Railway Material.—Rails for 10 miles of track. E. (, 
Colgan, West Virginia, Pineville & Tennessee R. R. (o., 
Pineville, Ky. 

Street rails. R. L. Bennett, President, Tallahassee St 
Ry. Co., Tallahassee, Fla. - 

Material for logging railway 8 miles long. D. J. MceMil- 
lan, South Washington, Pender Co., N. C. 
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Drilling Machinery.—Plant wanted by Roy Allen, 
New Hagerstown, O, 

Metal Market Prices.—Rails.—New York, $34 to 
$34.50; old rails, $24.50 to $25 for iron, $21.50 for steel. 
Chicago: $36 to $37.50; old rails, $23 to $24 for iron, $21.59 
to $22.50 for steel. Pittsburg: $33.50 to $34.50; old rails, $25 
to $26 for iron, $22.50 to $23 for steel. 

Track Materials.—New York: steel and iron angle 
bars, 2.10 to 2.15 cts.; spikes, 2.15 to 2.25 cts.; track bolts, 
3.10 with square and 3.20 to 3.25 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.95 to2 cts.; spikes, 2.15 or 2.25 cts. 
delivered at Chicago or St. Louis; track bolts, 2.90 to 3 cts. 
with square and 3.10 to 3.20 cts. with hexagon nuts. Chi- 
cago: splice bars, 2 cts. for steel and 1.85 cts. for iron; 
spikes, 2.25 cts.; track bolts, 2.80 to 2.85 cts. with square, 
and 2.95 to 3 cts. with hexagon nuts. 


Pipe.—Cast iron, about $27 to $30 per ton, according to 
competition and amount of order. Wrought iron, dis- 
counts as follows: 474% and 40 per cent. on black and gal- 
vanized butt-welded, 60 and 47% on black and galvanized 
ap-welded. Casing, 50 per cent. discount. 


Lead.—New York, 3.97% to 4 cts.; Chicago, 3.80 te 
3.85 cts.; St. Louis, 3.77% cts. 


Structural Material,—Chicago: iron or steel angles, 
2.45 to 2.55 cts.; universal plates, 2.50 cts. for iron; 2.55 cts. 
for steel up to 16 ins. wide, 2.70 for wider steel; steel 
sheared plates, 2.80 cts.; beams and channels, 3.20 cts. 
Pittsburg: angles, 2.30 cts.; tees, 2.75 cts.; channels, 3.10 
cts.; sheared bridge plates, 2.80 cts.; universal mill plates, 
2.45 cts.; steel plates, 4.25 to 4.75 cus. for firebox; 3.25 cts. 
for flange, 3.05 for shell, 2.75 for tank. 

Nails.—Pittsburg: steel Cut nails, $2.25, 60 days, 2 per 
cent. off, for carload lots, and $2.35 for less than carload; 
wire nails, $2.75, 60 days,2 per cent off for cash, for car lots 
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